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Where heat or 
wet conditions are 





a problem... 





the answer- 
use greases made with 


BARAGEL 





fo BAROID CHEMICALS, INC. 


A SUBSIDIARY OF NATIONAL LEAD it ae 
1809 SOUTH COAST BLDG. HOUSTON 2, TEXAS 


8303 *BARAGEL is a registered trademark of National Lead Company for organic ium tmorillonites. 











al | (6) 1 (yore) <orcseet-vel 


Published Monthly by the National Lubricating Grease Institute, T. W. H. MILLER, Editor; SUSANN SNYDER, Assistant Editor, 4638 J. C. 
Nichols Parkway, Kansas City 12, Missouri. Telephone: VAlentine 1-6771. 1 Year Subscription, $5.00. 1 Year Subscription (Foreign), $6.00 





President: F. E. ROSENSTIEHL, Texaco, Inc., 135 East 42nd Street, 


New York 17, N. Y. 


Vice-President: H. A. MAYOR, JR., Southwest Grease and Oil Co., 


220 W. Waterman, Wichita, Kans. 


W. W. ALBRIGHT, Standard Oil Co. (Indi- 
ana), 910 S. Michigan, Chicago, III. 

S. C. M. AMBLER, British American Oil Co., 
Bay & College St., Toronto, Ontario, Can. 

T. W. BINFORD, D-A Lubricant Co., Inc., 
29th St. and Canal, Indianapolis 23, Ind. 


E. W. CAMPBELL, Gulf Oil Corp., Gulf 
Building, Pittsburgh, Pa. 


R. CUBICCIOTTI, L. Sonneborn Sons, Inc., 


300 Park Avenue South, New York, N. Y. 


A. G. GRISWOLD, Cities Service, Sixty Wall 
Street, New York 5, New York 


Technical Committee Chairman: T. G. ROEHNER, Socony Mobil Oil 
Co. Inc., 150 E. 42nd St., New York 17, N. Y. 


IN THIS ISSUE 


OFFICERS 


Secretary: DR. J. V. STARR, Esso Standard Oil Co., 15 West 51st 


Street, New York 19, New York ’ 


Treasurer: A. J. DANIEL, Battenfeld Grease and Oil Corp., Inc., 


3148 Roanoke Road, Kansas City 11, Mo. 


DIRECTORS 


F. R. HART, Standard Oil Co. of California. 
225 Bush Street, San Francisco, Calif. 


C. L. JOHNSON, Jesco Lubricants Co., P. O. 
Box 7331, North Kansas City, Mo. 


GEORGE LANDIS, Atlantic Refining Co., 260 
S. Broad St., Philadelphia 1, Pa. 


J. W. LANE, Socony Mobil Oil Co., Inc., 150 
E. 42nd St., New York 17, N. Y. 


W. A. MAGIE II, Magie Brothers Oil Co., 
9101 Fullerton Avenue, Franklin Park, Ill. 


G. E. MERKLE, Fiske Brothers Refining Co., 
129 Lockwood Ave., Newark 5, N. J. 

W. M. MURRAY, Kerr-McGee Oil Industries, 
Inc., Kerr-McGee Bldg., Okla. City, Okla. 

G. A. OLSEN, Sunland Refining Corp., P. O. 
Box 1512, Fresno, Calif. 

W. H. SAUNDERS, JR., International Lubzi- 
cant Corp., Box 390, New Orleans, La. 


T. F. SHAFFER, Shell Oil Co., 50 West 50th 
Street, New York 20, N. Y. 


General Manager: T. W. H. Miller, NLGI, 4638 J. C. Nichols Park- 


way, Kansas City 12, Missouri. VAlentine 1-6771 


PUWMNOE DUNE a vis ccc eee ie eden es soak be denen eee ee edSaen ws 247 
PUGS I RR ois Siac ic iw oie ow ceo OE OR ES Ee eee 
i EP TE ROLE TET TLE 
NLGI 27th Annual er eee errr rr eee 
Effect of Heat on E2-ERyGOmyONNNTNS AGES q.. ..5. osvvccesvccesescaswedd 


By M. K. Smith, Baker Castor Oil Co. 


Plastometric Measurement of Flow Properties of Lubricating Greases . .274 


By B. Yamaguchi and T. Oki 


Literature and Patent Abstracts ... 
Industry INGWS «.........6c0c8ceee% 


People in the Industry ............ 


ee er ee 282 
Bui eiech whenghiatane best exons haratevokeun erent ehvesiee 290 


mwa tansyebiedsoa at aieresaile taste wis lstnearencie weenie 294 


THE COVER 


THE beautiful Crescent City of 
New Orleans will be the setting for 
the 27th Annual Meeting of the Na- 
tional Lubricating Grease Institute. 
This picturesque and historic city 
will offer many attractions for 
NLGIPers and their wives this Oc- 
tober, including a special program 
for the ladies during the days (see 
page 260) while the various sessions 
and symposiums are underway in 
the meeting. The meeting promises 
to have one of the most compre- 
hensive examinations of industry 
problems and the most extensive 
program in the history of the In- 
stitute. Story on page 259. 


The NLGI SPOKESMAN is indexed by Industrial Arts Index and Chemical Abstracts. Microfilm copies are available through University Microfilm, Ann 


Arbor, Mich. The NLGI no responsibility 





: for the statements and opinions advanced by contributors to its publications. Views expressed in the edi- 
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SAVE CAPITAL INVESTMENT 





This Modern Grease Mixer Way! 


Just one of these modern ‘‘Multi-Action”’ facilities. But don’t take our word for it! 
Struthers Wells Grease Mixers will replace Write for your copy of Bulletin 581 and 
four or more “old type”? mixers and will learn how new SW mixing principles can 
improve production time 30% to 80°% by reduce your equipment requirements and 
your former standards. That spells SAV- perfect your product. The coupon is for 
INGS if you are replacing or expanding your convenience. 


S 


PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters . .. 
Evaporators ... Heat Exchangers .. . Mix- 
ing and Blending Units . . . Quick Opening 
Doors . . . Special Carbon and Alloy 
Processing Vessels ... Synthesis Converters 


BOILER DIVISION FORGE DIVISION 
BOILERS for Powerand Crankshaofts ... Pres- 
Heat...Highand low sure Vessels . . . Hy- 
Pressure . . . Water  draulic Cylinders . . . 
Tube... Fire Tube... Shafting . . . Straight- 
Package Units ening & Back-up Rolls 


truthers 


W ells 





STRUTHERS WELLS CORPORATION, WARREN, PA. 
Please send my copy of Bulletin 581 “‘Multi-Action Grease Mixer.” 


Name __ 





Company____ 





Address 





City. = Zone State 
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The “NLGI Spokesman’ 


I am sure all of us share the belief that the NLGI 
SPOKESMAN is an outstanding trade magazine. For 
the past 22 years it has been an effective voice for the 
grease industry, as well as a source of information for 
the activities of the people who make up that in- 
dustry. 


‘There are, however, numerous means by which this 
magazine might prove of further value and interest 
to the NLGI membership. For example, the editor 
is continually on the lookout for articles from the 
rank and file of the Institute’s members. The maga- 
zine could provide a platform for their ideas and in- 
terests and create an exchange of information through- 
out the industry. 


Right now a well-prepared article on Frequency 
of Chassis Lubrication, well-backed by authentic in- 
formation, would attract readership of everyone who 
receives the magazine. Other subjects of current in- 
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terest to our industry would likewise receive 


reat 


9 
attention. 

Also, we are constantly confronted with an appreci- 
able deficit due to the fact that the ads which the 
magazine carries are not sufficient to sustain the cost 
and publishing and distribution. Each of us should 


be on the alert to secure additional advertising; but 


in the long run it is the serious interest of the member- 
ship in the NLGI Spokesman and in contributing 
significant articles to it that will help build it into a 
magazine that will attract more advertisers. 

I am sure the Editor would be only too glad to 
have any member’s comments as to how the publica- 
tion could be further improved, whether it be by 
publication of articles of current interest, increased 
advertising or what not. 

Let’s all do our utmost to make further improvement 
in an already outstanding SpokrsMAN for the grease 
industry. 
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THIS IS WHAT HAPPENED WHEN 


All-out motorist promotion by the Frontier Refining Company brings 
in new customers, dramatically increases service station tralfic 
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Greeley motorists were made vividly aware of “Moly” 
grease by covere ; wagon wit ith provocative banners. Wagon 
toured streets da wt after hes ay, made frequent stops at 
Greeley’s four Fro ns. 

€ Typical Frontier stati n Greeley is operated by Rober 
Innis at 1028 Ninth - treet . Station, f n resi entia ial divi 
oan through highways, depends repeat bus 





of d local resident 








“MOLY GREASE HIT GREELEY, COLO. 


TYPICAL STATION MULTIPLIED GREASE SALES 
EIGHT TIMES; GAS SALES UP 10% 


Though abnormally bad spring weather dampened sales 
for most service stations in Greeley, the Frontier Refining 
Company’s outlets showed phenomenal increases. 
Frontier, who recently adopted Molysulfide® chassis 
grease for its service stations, had launched an all-out 
motorist promotion of “Moly” grease to increase service 
station traffic. 


Results at Bob Innis’ Frontier station in Greeley were 
typical of the response—and further proof that “Moly” 
grease excites the imagination and interest of both motor- 
ists and dealers. Innis reports: 


“T averaged 12 to 15 grease jobs a month before 
Frontier introduced ‘Moly-Lith’ (Frontier’s 
brand name for its ‘Moly’ grease.) After putting 
in ‘Moly-Lith’, my grease sales jumped to 98 
in the first 28 days. I estimate that 35 to 40% 
of these sales were to new customers, and I hon- 
estly believe they were attracted to my station 
from the ‘Moly-Lith’ promotion alone. 


“My gasoline sales increased 10% in spite of 
the bad weather. I can also see an increase in 
my sales of TBA. 


“Frontier ‘Moly-Lith’ grease has put the car on 
the rack, and, by my being able to get under 
the hood, I’m selling more fan belts, batteries, 
universal joints and oil filters.” 


TREND IS TO “MOLY” GREASE IN STATIONS 


Oil marketers in growing numbers are building service sta- 
tion sales with “Moly” grease. The reason is simple. Its 
advantages are easy to demonstrate, easy to understand— 
and, above all, easy for the customer to experience. Motorists 
come back for it . . . ask for it . . . tell their friends to ask for 
it. And, as Frontier’s experience shows, this increased traffic 
increases sales of everything the station sells. 


Investigate the merchandising potential of “Moly” grease 
for your service stations. Climax Molybdenum Company, a 
Division of American Metal Climax, Inc., 500 Fifth Avenue, 
New York 36, N. Y. 


CLIMAX MOLYBDENUM 
























ANOTHER 
FRONTIER FIRST 
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Triple-play promotion involved coordinated effort by Frontier sales 
organization, advertising department and station operators. L. to R.: 
Dale Wright, Frontier Advertising Director; Bob Innis, local operator; 
Alan Gardner, Frontier’s Manager of Lubricant Sales. 
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FEEL AND HEAR THE OIFFERENCE 


' Lubricate now with 























Special month-long promotion included big newspaper ads (in 
color) twice a week, 12 radio spots a day over two stations. Meet- 
ings were held with groups of truckers and farmers. Posters were 
supplied to stations, as were steering wheel tags to put on cars 
after grease job. 


Write for your copy of “ ‘Moly’ 
Grease Brings More Business to 
Service Stations”. This case 
history tells how another 

major oil company used “Moly” 
grease to promote sales. 





NLGI Welcomes 
New Member 


Sefton Fibre Can company has 
affiliated with NLGI as an Associ- 
ate member. A division of Container 
Corporation of America, Sefton is 
located in St. Louis and is a manu- 
facturer of fibre cartridges for lub- 
. Swoftord, 
is Company 


ricating greases. W. V. 
district sales manager, 
\ feature story on 
this new member firm will be pre- 
sented at a future date in the NLGI 
SPOKESALAN. 


New NLGI Booklet 


The new NLGI booklet Recom- 
mended Practices for Lubricating 
Passenger Car Ball Joint Front Sus- 
pensions has proved to be an in- 
stant hit with members and friends 
of the Institute 
duction in the 


Represent: itive. 


. since its intro- 
August issue of the 





Terms and 


Definitions 
\W. J. Ewbank, 


representative for 


technical 
Cato Oil 
& Grease and chairman of 
NLGI's Technical Committee 
on Terms and Definitions, has 
asked that all technical mem- 
bers who replied to his Sep- 
tember 11 questionnaire please 
forward copies to him at Cato, 
1808 N. E. Ninth St., Okla- 
homa City. The company’s 
recent fire destroved all NLGI 
Terms and Definitions ma- 
terial and Mr. Ewbank hopes 
to duplicate his records in 
time to present his committee's 
report at the Annual Meeting. 
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NLGI SpokesMAN, the Ball Joint 
booklet has been purchased by more 
than 40 companies. 

Completed by a committee of 
members after more than two years 
of preparation, the twelve-page 
booklet is illustrated throughout 
with simple, easy-to-read instruc- 
tions for each procedure. Offered 
at cost plus postage, the booklet is 
an economical instruction piece. 
Quantity discounts are offered and 
the back cover is blank for those 
firms desiring special advertising 
and public relations imprints. 

Inquiries may be directed to the 
national office of the Institute, and 
orders will receive same-day ser- 
vice. NLGI’s other booklet, Recom- 
mended Practices for Lubricating 
Automotive Front Wheel Bearings 
is also available. 


Board Meeting—Oct. 26 

There will be a meeting of the 
3oard of Directors of NLGI at 
noon, Monday, October 26, at the 
Hotel Roosevelt, in New Orleans. 
The following day--Tuesday, Oc- 
tober 27, there will be a second 
meeting of the Institute’s govern- 
ing body, wherein the gavel will be 
passed to the new president and the 
new Board members will assume 
their responsibilities. 


Annual Business Meeting 

There will be a meeting of the 
Active member firm C Jompany Rep- 
resentatives of NLGI on Monday, 
October 26, at the Hotel Roosevelt 
in New Orleans. The time’ and 
place will be posted later, for the 
Annual business meeting which 
held for election of new officers 
and members of the Board. 


News About NLGI 


SERVICE AIDS 


Send Orders to: National Lubricating 
Grease Institute, 4638 Nichols Parkway, 
Kansas City, Mo. 


WHEEL BEARING MANUAL— 
“Recommended Practices 
for Lubricating Automotive 
Front Wheel Bearings.” 
More than 150,000 copies 
of this booklet have been 
distributed throughout the 
world. Twenty cents a copy 
(NLGI member price) with 
quantity discounts — com- 
pany imprint arranged. 


BONER’S BOOK—Manufacture 
and Application of Lubricat- 
ing Greases, by C. J. Boner. 
This giant, 982-page book 
with 23 chapters dealing 
with every phase of lubri- 
cating greases is a must for 
everyone who uses, manu- 
factures or sells grease lu- 
bricants. A great deal of 
practical value. $18.50, 
prepaid. 


NLGI MOVIE — “Grease, the 
Magic Film,” a 16-mm 
sound movie in color run- 
ning about 25 ininutes, now 
released. First print $300, 
second and subsequent or- 
ders $200 each (non mem- 
bers add $100 to each price 
bracket). 
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ACCURATE FILL! [ay 


YRUP 


Hershey packs chocolate syrup ~ 


with a blader. FILLER 








O HELP adhere to its strict 
"Wasa of plant cleanli- 
ness and efficiency, Hershey 
Chocolate Corporation recently 
selected a VoOTATOR* Piston Type 
Filler for packaging of chocolate 
syrup. Results reported: Fill is 
more uniform; spillage has been 
reduced; higher standards and 
speeds are maintained on a 
continuous filling schedule. 

In deciding on the VOTATOR 
Filler, Hershey’s Laboratory, 
Engineering and Production 
Departments studied all types 
carefully and chose it because, 
““‘We thought the VoraTor Filler 
would do the best job for us.” 
It is now doing just that. 

Why not investigate VOTATOR 
Fillers for your product. See how 
it can boost filling speed, improve 
accuracy of fill, reduce spillage. 
A FULL PRODUCTION 
RANGE, 6 THROUGH 36 
STATIONS. Write for Bulletin 
PED 260. 


VOTATOR—Reeg. VU, S. Pat. Off. 


Hershey packs chocolate syrup in 16-ounce cans 
, at a rate of 300 cpm—18,000 cph with this 18-station 
VOTATOR Piston Type Filler. 
GIRDLER PROCESS EQUIPMENT DIVISION’ ;- 
CONTINUOUS PROCESS CHEMETRON Seecnncae (aaron / 


EQUIPMENT AND SYSTEMS  iovisiie - LOUISVILLE, 1, KENTUCKY 


New York + Chicago + San Francisco + Marietta, Georgia 
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, 


2-3 Association of Desk and Der- 
rick Clubs of North America, 
sth Annual Convention, Hil- 


ton Horel, San Antonio, Tex. 


11-15 ASTM 


\leeting, 


Committee D-2 
Sheraton - Palace 


Hotel, San Francisco. 


12-13 Petroleum Packaging Com- 
mittee Meeting, Port Arthur, 


| exas 


20-22 ASLE and ASME Joint Lu- 
brication Conference, Shera- 
ton-MecAlpin New 
York City 


Hotel, 


26-28 NLGI Annual Meeting, 
Roosevelt Hotel, New Or- 
leans, La. 

28-30 Society of Automotive En- 

gineers, National Fuels and 

Lubricants, La Salle Hotel, 


Chicago. 


NOVEMBER, 1959 


9-11 API, 39th Annual Meeting, 


Conrad Hilton, Palmer 
House and Congress Hotels, 


Chicago. 


10-12 API, 


Congress Hotel, Chicago. 


Marketing Division, 


e 


DECEMBER, 1959 


11-15 Society of Automotive En- 
gineers, Meeting, Sheraton- 


Cadillac and Statler Hotels, 
Detroit. 


F i Future Meetings 


JANUARY, 1960 


31-Feb. 5 ASTM, Committee D-2 
\leeting, Statler Hotel, De- 
troit. 


FEBRUARY, 1960 

25-26 API Division of Marketing, 
Lubrication Committee 
\Mleeting, Sheraton - Cadillac 
Hotel, Detroit. 


APRIL, 1960 
20-22 API Division of Production, 
Rocky Mountain District 


\leeting, Gladstone, Hen- 
ning, & 
Casper 


Townsend Hotels, 




























NAME 
COMPANY 
CITY 
STATE 





MAY, 1960 

18-20 API Division of Marketing, 
Stratler- 
Hilton Hotel, Cleveland 


Midyear Meeting, 


JUNE, 1960 
5-10 Society of Automotive Engi- 


neers, summer meeting, 


Edgewater Beach Hotel, 


( chicago 


OCTOBER, 1960 


31-Nov. 1 NLGI Annual Meeting, 
Edgewater Beach Ho- 
tel, Chicago. 





gift 


subscriptions 


your journal can be 
an effective 
“between-the-calls” 
salesman working for 
you... twelve issues 
a year remind 

your recipients of 
your gift... the 


nlgi 


spokesman 


NLGI Member rate, $2.50 ($4.00 foreign) 
Non-Member rate, $5.00 ($6.00 foreign) 


Please send a gift subscription to: 


‘ 
Please Bill:— ——~—-—___— sel — 





by 





Met (fr Decca --varane 


Decca Records, Pinckneyville, Illinois uses Shell 
Darina Grease 2 for the entire plant’s grease lubrication. 


When Decca Records opened its Pinckneyville 
plant late in 1957, it required a high-tempera- 
ture grease for the hot plasticizing mills. After 
testing many greases under actual plant condi- 
tions, Shell Darina Grease 2 was selected. In 
fact, Darina® proved so successful in its original 
application that Decca now uses it throughout 
the plant. 

Darina Grease 2 is a premium-quality, multi- 
purpose grease with exe tional stability in ex- 


, tended high-temperature applications. It offers 


SHELL DARINA GREASE 


the multi-purpose, high-temperature grease 


excellent resistance to corrosion and oxidation. 
It gives outstanding performance (compared 
with conventional soap-type greases) for long- 
time wet or dry applications at temperatures as 
high as 350° F. 

For complete data on Darina Grease, write 
Shell Oil Company, 50 West 50th Street, New 
York 20, New York, or 100 Bush Street, San 
Francisco 6, California. In Canada: Shell Oil 
Company of Canada, Limited, 505 University 
Avenue, Toronto 2, Ontario. 








Your inquiries will be enthusiastically received and handled. 
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The fast, clean, efficient cartridge and plastic tube fi wie OF 
here is typical of the many versatile, automated operation: 
Every portion of SOWESCO’s steady, progressive capital expefid ture program 
is administered by speed-seasoned, experienced people who are continuously 
studying new methods of automating the manufacture, packaging, and ship- 
ment of our extremely wide range of regularly produced lubricants. 


SOWESCO's planned versatility is your assurance that, regardless of their com- 
plexity, your orders will benefit from every possible savings in time and money. 


The case of the automated, yet versatile, cartridge and tube filling installation 
is only typical. Throughout SOWESCO’s entire operations more of the same 
can be seen... and automation is only one of the many “HIDDEN VALUE 
FACTORS” built into every one of our products . . . good reasons why we at 
SOWESCO, the HOUSE of “good” 
Grease, recommend that progressive 
‘branded lubricant marketers should = 
Look Behind the Product... for 
“THE HIDDEN VALUE FACTORS.” 






















SPECIALIZING IN THE CUSTOM MANUFACTURE OF PETROLEUM LUBRICATING GREASES AND SPECIALTIES 


SOUTHWEST GREASE & OIL co. INC. 
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__NEW FROM CONTINENTAL | 
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vel flaring pails 


jest to save storage and shipping costs! 
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| 9,000 vs. 3,000 
ww A boxcar holds 3 times as many 


flaring as straight-sided pails. 
Same 5-gal. capacity! 
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Single seam construction 


gives leakproof protection 
for hard-to-hold products 


Continental’s new flaring pails are ideal for liquid roofing 
cements, paint and petroleum products, dry or powdered 
materials. Ask your Continental man for details. 


STERN Divisio 
100 E. 42nd Street, New York 17 


135 $0. La Salle St, Chicago 3 

C CONTINENTAL - 

_ Russ. Building, San F Francisco 4 
CAN COMPANY CANADIAN DIVISION: 


790 Bay St., Toronto, Ont. 
CUBAN OFFICE: 
Apartado +1709, Havana 














two years later... 





nlgi film doubles projected sales total 


Iwo vears after premiere at the 25th NLGI 
Annual Meeting in Chicago, 1957, the Institute’s 
movie “Grease—the Magic Film” has more than dou- 
bled the sales total projected for it at that time. 

When the Institute decided to underwrite most of 
the cost of a short film on lubricating grease, it was 
felt that this picture would be an NLGI service of 
considerable aid to a conservative number of domestic 
manufacturers. The goal hopefully established was a 
total of 40 prints to the industry f 

At this writing almost one aided prints have been 
sold and distributed throughout the United States, 
Europe, Japan and Canada. Foreign language versions 
have enjoyed a good sale, but the majority of prints 
are FE nglish language versions. The sales gain made a 
price reduction. possible last March. 

Uses for the movie are almost without number, but 
many of the showings are for lubricating grease cus- 
tomers. Quite a few firms use “Grease—the Magic 
Film” as a sales training aid and almost all print own- 
ers employ the picture as aw ay to tell their story to the 
public. The 26-minute, 16 mm color movie enjoys a 
brisk trade with school children, too. Many showings 
are made from the national office prints and the y oung- 
sters learn for the first time the magic of lubrication 

. the importance of lubrication, in this modern world. 

Creation of a specialized picture like this was a two- 
year project handled by a committee of directors. 
Scripts and shooting schedules, revises and improve- 
ments took time, but the end result was a film which 
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could be adapted to a number of uses. J. W. Lane 
(Socony Mobil) acted as chairman of the project dur- 
ing 1956 and 1957 . Serving with him during the two 
years were W. W Albright (Standard of Indiana), 
A. J. Daniel (Battenfeld of Kansas City), F. R. Hart 
(Standard of California), F. E. Rosenstiehl (Texaco), 
H. Saunders, Jr. (International Lubricants), J. V. 
Starr (Esso Standard), and T. Roehner (Socony 
Mobil). , 
While the picture first sold for $600, the price 
change brought this down to $300 for the first print 
order and $200 for each additional print thereafter. 
(Non-members add $100 in each category). Preview 
showings for prospective purchasers are quickly made 
from the national offices of NLGI. 





Although much of “Grease—the Magic Film” 
suited the purpose of Consumers Cooperative As- 
sociation of Kansas City, this NLGI Active mem- 
ber felt the movie could be personalized to their 
special operation and accordingly, an eight min- 
ute section was filmed and spliced into the pic- 
ture. The new footage matches the rest of the 
film but has personalized Co-op scenes and op- 
erations. 

Initial reaction to this version has been so good 
that CCA is ordering another four prints for the 
same modification and distribution. 











NLGI SPOKESMAN 











PUT YOUR SHOP “IN THE CHIPS” WITH 
NEW ATLANTIC CUTTING OILS 





For complete information on these improved 
oils, contact The Atlantic Refining Company, 


260 South Broad Street, Philadelphia 1, Pa., 


or any of the offices listed. 


PROVIDENCE, R. I. 
430 Hospital Trust Bidg. 
READING, PA. 

First and Penn Aves. 


SYRACUSE, N. Y. 
Salina and Genesee Sts. 


ATLANTIC 


Chamber of Commerce Bidg. LUBRICANTS a WAXES 


CHARLOTTE, N.C. 


1112 South Boulevard PROCESS PRODUCTS 











GREASE MARKETERS CAN PROFIT FROM 
INTERNATIONAL’S NEW RESEARCH LABORATORY 


Quality and dependable performance 
are prime requisites of grease marketers 
who value the integrity of their brand 
names. 

“With Research Comes Qualily— With 
Quality Comes Leadership” is more than 
a slogan with the folks at International. Fi 

The recently expanded research 
laboratory, containing the most com- 
plete and advanced testing equipment 
to be found in the field of grease manu- 
facture, is another example of how 
International is intensifying its efforts 
to further improve products which will 
keep present customers happy and 
attract new ones. 





= & \ 
Testing a wheel bearing assembly to see how well the grease has 
maintained its original quality under simulated operating con- 
ditions. For 30 years International has pioneered in this “actual 
usage” type of experiments. 


: le 
A view of the Grease Analytical Section of International’s Main Laboratory where greases are analyzed for 
percentage and type of soap and oil. 


INTERNATIONAL LUBRICANT CORP. 


NEW ORLEANS, LOUISIANA 


Manufacturers of top quality lubricants: Aviation + Industrial +» Automotive + Marine 
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The Ladies Are Invited 





NLGI welcomes the wives to the 27th Annual Meet- 
ing . . . a special program has been arranged to show 
colorful New Orleans at her best. 


MONDAY MORNING 


9:30 a.m. 

University Street Entrance 
Brunch at Brennan’s, 9:45 a.m. 
Walking tour of the French Quarter with special 
guides to describe and explain interesting points 
and historical background of this fabulous area. 
Free period upon return to hotel. 

TUESDAY. MORNING 

10:15 a.m. 

University Street Entrance 
Bus tour of Uptown New Orleans, including 
Garden District, Lake Shore Drive and lunch at 
Yacht Club, with special guides throughout the 
trip. 
Free period upon return to hotel. 

Tickets may be purchased on the Mezzanine Floor, at 

the NLGI Registration Desk, for $4.00 each day. 


Sunday Reception for Early Birds 


The following host companies invite you and your 
lady to make new friends and greet old acquaintances 
before the meeting starts: 


American Can C sompany 

American Flange & M anuf: acturing Company 
Baker Castor Oil Company 
Balcrank, Inc. 
Bennett Industries, Inc. 

Godfrey L. Cabot, Inc. 
Central Can C vompany 
Chemicolloid Laboratories 
Continental Can Company 
Darling and Company 
Enjay o vompany, Inc. 
Foote Mineral C ompany 
Harchem Division, Wallace & Tiernan, Inc. 
HumKo 
Jones & Laughlin Steel Corporation 
Lubrizol Corporation 
Rheem Manufacturing G vompany 
Stratford E ngineering C Jorporation 
Sumner Sollitt, Petroleum Industry Activities 
U.S. Steel Products Division of — 
United States Steel Corporation 

Witco Chemical Company 
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Tentative Schedule of Papers—1959 Annual Meeting 


Economic Planning 
For 1960 





Robey 
By DR. R. ROBEY, University of South Carolina 


Dr. R. Rosey, economic advisor to the National 
Association of Manufacturers, is a nationally known 
economist, editor and author. 

Dr. Robey, who is professor of banking at the Uni- 
versity of South Carolina, continues this post while 
serving as advisor to the NAM. He was formerly chief 
economist for the NAM from early 1946 to 1953. 

A native of Masontown, W. Va., Dr. Robey gradu- 
ated from the University of Indiana in 1920, subse- 
quently obtaining his master’s and doctor’s degrees 
at Columbia university. He began his business career 
as a clerk in a New York bank and spent a short time 
with the Federal Reserve Board. In 1923 he became 
an instructor at the University of Rochester and two 
years later began lecturing on banking at Columbia. 
In 1938, Columbia appointed him assistant professor 
and he held that post until his resignation early in 
1948. 
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Simultaneously with his teaching activities Dr. 
Robey was financial editor of the New York E vening 
Post from 1931 to 1933, contributing editor of the 
Washington Post from 1933 to 1935, and associate 
editor of Newsweek Magazine 1937-1938, writing 
the column “Business Tides” in the latter publication 
from 1938 to 1948. 

Dr. Robey, who began doing editorial work for 
the NAM in 1941, is the author of several books on 
banking, real estate, and various economic subjects. 


a Ten Years 


In Retrospect 


Roehner 


By T. G. ROEHNER, Socony Mobil Oil Co., Inc. 


T. G. RoeHNer, manager, technical service division, 
Socony Mobil, has served for twelve years as techni- 


cal committee chairman for NLGI. He has seen the 


growth and evolution of NLGI activities, coverage, 
influence. He has been a part of this development and 
in the final year of his long service he will rec capitulate 
industry achievement and note the highlights during 
the past decade. 
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Lane Foell 


Non-Lubricated, Non-Metallic Automotive 
Bearings: What—Where—When 
By J. W. LANE, C. F. FOELL, Socony Mobil Oil Cc., Inc 


J. W. Lane received his BS degree from Massachus- 
etts Institute of Technology in 1931 and an MS from 
the same institution in 1934. Between these vears he 
taught engineering subjects at MIT while at the same 
time gathering automotive experience at Franklin 
Motor Car company’s Boston branch and at Ford’s 
Somerville, Mass. plant. He joined the New England 
division of the Socony Mobil Oil Co., Inc. in 1934, 
subsequently becoming chief automotive engineer for 
that division in 1937. In 1939, Mr. Lane was transferred 
to Socony Mobil headquarters in New York City as 
staff. automotive engineer. He was promoted to as- 
sistant chief automotive engineer in 1944 and then, in 
1947, was appointed manager of the automotive di- 
vision. In January, 1959 he was named manager of the 
program division of the products department, the 
position he now occupies. He has long been an active 
participant in SAF. affairs, and served as chairman of 
the New England section in 1938. He has also devoted 
much time to NLGI, as a director since 1952 and serv- 
ing as the Institute’s 34th president, in 1957 

C. F. Fort graduated from Syracuse university in 
1926 with the ‘degree of mechanical engineer. After 
a period in the power-equipment and ‘machine-tool 
industries, he entered the oil business in 1929 and spent 
ten vears in the marketing of industrial and automo- 
tive lubricants. He then did vocational educational 
work for the state of New York and also served five 
vears as editor of the trade paper, Diesel Power. He 
joined Socony Mobil Oil company, Inc. in 1945 as an 
engineering editor and is at present a senior editor in 
the products department of that company. 


Abstract 

This paper appraises the immediate short-term im- 
pact of non-lubricated, non-metallic bearings in the 
automotive field. For the purposes of the discussion, 
such bearings are considered to be chiefly those be- 
lieved suitable for passenger car suspensions, steering 
linkages and other applications involving oscillatory 
motion at comparatively low surface speeds; loads, 
however, may be high. The paper covers the simple 
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fundamentals of the materials available, points out 
some considerations to be observed in their commer- 
cial application as an automotive bearing, and attempts 
to describe the results obtained in service. Current 
and projected applications for the 1960 and 1961 model 
vears are explored, and inquiry is made into the pos- 
sible effects on lubricating grease volume and service- 
station traffic over the next two or three years. The 
connotations of fewer opportunities for vehicle safety 
inspections, which have come to be an important ad- 
junct of regular chassis lubrication service, are also 
weighed. 





Tracy Smith 


Road Evaluation of Automotive Chassis 
Greases 


By E. W. TRACY, JR., Southwest Research Inst. 
and E. E. SMITH, Climax Molybdenum Co. 


EF. W. Tracy, Jr. received his BS degree in petro- 
leum engineering from the University of Texas in 
1949, and his LLB degree from St. Mary’ Ss university 
in 1957. He is a licensed professional engineer in the 
state of Texas and a member of the Texas Bar. He has 
been with the department of engines, fuels and lubri- 
cants of Southwest Research Institute for the past 
seven years where he is presently senior research engi- 
neer. A specialist on automotive fuel and lubricant 
evaluation, he has conducted road studies totaling mil- 
lions of vehicle miles. While at Southwest Research 
he has also worked on both turbine and piston engine 
evaluation and design studies of major automotive 
components. Previous to his employment at South- 
west Research he was a consulting reservoir engineer 
in the Texas, Louisiana, Oklahoma and New Mexico 
area and was with Petroleous Mexicanos in Mexico. 


FE. E. Smurn is Climax Molybdenum’s manager of 
lubricant development. He is also the company’s repre- 
sentative to NLGI. Smith has spent most of his busi- 
ness life in the petroleum industry developing mar- 
kets for and selling lubricants as well as other petro- 
leum products. Smith was previously with the Cities 
Service Oil company, beginning as sales engineer for 
general petroleum products, and progressing to sales 
manager for petroleum waxes and sales manager for 
industrial lubricants in the New York area. He joined 
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Climax in 1955, and has been a frequent contributor to 
the NLGI Spokesman. 


Abstract 


Continued improvement and increased performance 
demands placed upon automotive equipment have cre- 
ated a need for new and improved types of chassis 
greases. The subsequent dev elopment of such products 
has in turn created the need for adequate methods of 
evaluating them. One such method used in a program 
involving over two million road miles is discussed in 
detail in this paper. 

Very little, if any, dev elopmental age was accom- 
plished on chassis greases until recently. Up until this 
time any e\ valuation of the product was conducted on 
the basis of an experienced driver’s reaction to the use 
of such a product in a vehicle. This paper deals with 
the development and conduct of a test that would pro- 
duce quantitative data designed to supplement the in- 
formation gained from the “experienced driver tests.” 

Selection of vehicle types, techniques for obtaining 
the required measurements and weights of wear parts, 
service and interim inspection periods, roads and geo- 
graphical areas to be used, and use of a controlled test 
fleet versus a cooperative fleet are discussed. 





enstein 


Hayne 


Wear Rates in Chassis Lubrication 


By L. C. BRUNSTRUM, W. L. HAYNE, JR., Standard 
Oil Co. (Indiana) 


L. C. BrunstrumM has been a member of the re- 
search department of the Standard Oil company (Indi- 
ana) since he received his BS degree in chemical engi- 
neering from Armour Institute of Technology in 1929. 
He is currently the section leader in charge of research 
on greases and industrial lubricants. He is active in 
ASTM and is a member of the ACS, Society of Rhe- 
ology and ASLE. He is chairman of NLGI’s Funda- 
mental Research committee, after serving a number of 
years as vice chairman of the Institute’s technical com- 
mittee. In the space of a decade, Mr. Brunstrum has 
authored or co-authored a dozen articles for this jour- 
nal. He is one of seven men to receive NLGI’s “Award 
for Achievement,” an industry award made in 1958. 
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W. L. Hayne, Jr. received his BS degree in chemical 
engineering from the University of | ouisville in 1947 
and an MS degree in chemical engineering at the same 
time. Hayne had interrupted his work at the Uni- 
versity to serve with the U. S. Navy as an officer 
aboard a submarine from 1943 to 1946. He joined the 
research department of Standard Oil company (Indi- 
ana) in January, 1948, where he is presently employed. 
Mr. Hayne is a member of Sigma Tau, Theta Chi 
Delta, AIChE and ASLE. He has been a previous con- 
tributor to the NLGI SpokrsMaAN. 


Absiract 


Although road tests have been used extensively to 
evaluate performance of chassis greases, little quanti- 
tative information is available on wear rates. To learn 
how much each chassis part wears, fifteen cars repre- 
senting seven makes and lubricated with four greases 
were drven about 25,000 miles, and wear was deter- 
mined by weight loss. 

The average \ ear rates of single bearings, in mg per 
1,000 miles, were found to vary from 0.2 2 for steering 
parts to 4.0 for suspension bushings, the range for some 
of the parts being 100-fold. Apparently the 1 major \ ari- 
able is the individual bearings, rather than kind « 
grease, make of car, or mode of driving. Precise com- 
parisons of greases require testing each grease on sev- 
eral cars. Antiwear improvements would have to be 
large to be worthwhile. To avoid the difficult and cost- 
ly road testing, a laboratory tester was dev eloped that 
duplic: ates the action of pl: uin oscillating bearings. Based 
on work with this tester, a grease of ‘markedly better 
antiwear properties has been developed. 


Wear Rates 
In Lubrication 
of Bus Chassis 


Ruppe 
By k. J. RUPPE, Chicago Transit Authority 


R. J. Ruppe graduated from Notre Dame in 1931 
with a BS degree in electrical engineering. During 
World War II he served with the Army Engineers. 
At he present time he is superintendent of shops and 
equipment for the Chicago Transit Authority. 


Abstract 


The maintenance of over 3,000 city buses which op- 
erate in all ty pes of weather poses many problems. 
Wear and corrosion of the chassis must be kept to a 
minimum to provide good performance and prevent 
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equipment failures. A one year test program was set 
up to measure wear by micrometer measurement of 
the spring suspensions of eight buses in regular service 
in Chicago. This program was also arranged to provide 
information for possible improvement in lubrication 
practice. Two thickener types, lithium and inorganic, 
and an EF. P. gear oil were used, and two buses were 
equipped with two types of centralized lubrication 
systems. The effect of \ arving the lubrication interv: al 
was also investigated. Shackle wear rates and failures 
were at a minimum for lubrication intervals up to 
2,000 miles for the lithium greases; beyond this the 
wear and failure rates increased. Higher wear rates 
and more failures occurred with the inorganic grease 
at 2,500 and 3,000 miles. Oil was the poorest lubricant 
probably because it failed to stay in the shackles. Most 
of the wear occurred in the bottom shackles and most 
of the failures took place in the center shackles of the 
rear axle. substantially better grease is required be- 
fore the lubricant interval can safely be extended be- 


) 


vond 2,000 miles. 


More Sales — 
For You 
And Your Industry 





McCollister 


By J. Y. McCOLLISTER, McCollister Grease & Oil Corp. 


J. Y. McCouiister graduated from the State university 
of lowa in 1943 and saw service in the Western Pacific 
as radar technical officer aboard the Cruiser Birming- 
ham. Following his release to inactive duty he was em- 
ploved by International Business Machines corporation 
as an accounting machine salesman. In July, 1953, he 
resigned his position as special representative to the 
Meat Packing Industry to become sales manager for 
United Petroleum corporation. Mr. McC ‘ollister is vice- 
president of McCollister Grease and Oil Corp., and is 
president of United Petroleum corporation, a market- 
ing subsidiary. He is a former contributor to the NLGI 
SPOKESMAN and is a member of the 1959 NLGI Annual 
Meeting program committee. 


Abstract 


In recent years grease manufacturers have become con- 
cerned with developments which tend to reduce the 
amount of lubricating grease consumed. This paper dis- 
cusses the dev elopments and suggests a plan of action 
for individual companies and a plan for joint action for 
the grease industry. 
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Groszek Bell 


Retention of Liquids in Soap-Hydrocarbon 
Systems 


By A. J. GROSZEK, G. H. BELL, British Petroleum Co. 
(To be given by K. S. CUDDINGTON, British Petroleum Co.) 

A. J. Groszex graduated from the University of 
London with a BSs degree in 1951 and an MSc degree 
in 1953 in phy sical chemistry of oils, fats and waxes 
Between the vears 1951 and 1953 he was employed hw 
the Abril Corp. where he was carrying out research 
on synthetic emulsifying agents and waxes. In 1953 he 
joined the National Benzole Co., where he was a re- 
search chemist in charge of research on lubricating 
oils and greases. In 1957 he joined the British Petro- 
leum Co. He is a group leader in the products research 
section at the Research Centre, Sunbury, working on 
the fundamental properties of lubricating oils and 
ae 

. H. Bevi graduated from the University of Lon- 
an pee a BSc degree in 1952 and obtained the Cer- 
tificate in Education from the University College of 
Hull in 1953. From 1953 to 1956 he served as an edu- 
cation officer at the Royal Air Force No. 2 radio 
school giving instruction in radio and radar principles. 
On leaving the RAF, he worked for a time as a science 
master at Latymers school, London, before joining the 
British Petroleum company in 1957. Since this time he 
has been working on methods of grease quality evalua- 
tion. 

K. S. Cuppincton graduated from the University of 
London with a BSc degree i in 1944 and was elected an 
Associate of the Royal Institute of Chemistry in 1948. 
He joined the Research Centre of the British Petro- 
leum company in 1944 and was seconded to the refin- 
ery in Abadan, Iran, during the period 1945 to 1947. 
On his return to the Research Centre, he worked in the 
process and product development section on catalytic 
and thermal reforming processes until, in 1957, he 


began a tour of duty as a technical representative in 
the New York office. 


Abstract 


A description is given of the measurement of the 
vapour pressures of the liquid phase in soap-hydro- 
carbon systems. A novel method using the electric 

discharge detector is employed for these measure- 
ments. The results are used to construct desorption 
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isotherms for the systems, from which information is 
obtained concerning the surface area of the solid phase 
and the proportion of liquid phase present in pores 
that are sufficiently small to depress the vapour pres- 
sure of the liquid. 

It is considered that such information should permit 
an estimation of the ability of soaps to retain the liquid 
phase in greases at different temperatures and should 
give a measure of the mechanical stability of greases. 

The results shown for lithium stearate and lithium 
hydroxy stearate systems, in the temperature range 
investigated (55 to 120°C), indicate that the liquid 
phase is bound more firmly in the latter systems at 
temperatures above 100°C. It is shown also that the 
straight chain paraffins are held much more strongly 
by both soaps than is a branched paraffin, and that the 
addition of glycerol to lithium hydroxy stearate 
greases causes a decrease in the surface area of the 
thickener. 


Review of the 

Lubricating Grease 
Industry in Europe 
And Latin America 





Sandy 
By D. C. SANDY, Standard Oil Co. (New Jersey) 


D. C. Sanpy was graduated from Dartmouth col- 
lege a an AB degree in 1934. He received an MS 
degree from the University of Pittsburgh in 1939. In 
August of 1934 he was employ ed by Penola, Inc. (now 
a subsidiary of Esso Standard Oil Co.) He entered the 
U. S. Navy as Lieutenant (jg) in 1942 serving with 
the fuels and lubricants section, Bureau of Ships, tech- 
nical section U. S. Naval Attache’s office, London, and 
the U. S. Naval technical mission for Europe. He re- 
turned to inactive duty in the Naval Reserve with the 
rank of Commander in June 1946. Mr. Sandy joined 
the refining coordination department of Jersey Stand- 
ard in February of 1947. 


Abstract 


A survey of the available data on lubricating grease 
manufacturing activities in Europe and South America 
indicates that sufficient local supplies are available in 
most major countries to cover local requirements. Fur- 
ther, three countries in Europe ship substantial quanti- 
ties into the export market. Probably for geographical 
reasons, no South American country appears to be an 
exporter. Of the European countries, only Germany 
imports large volumes of lubricating greases. The less 
industrialized South American nations continue to im- 
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port a large proportion of their requirements. In Eur- 
ope, since World War II, several new lubricating 
grease manufacturing plants have been constructed and 
it is believed that a number of others have been en- 
larged or modernized. There are reports that new 
grease plants have been or are being built in three South 
‘American countries. Indications are, at least in all large 
markets, that some of the local lubricating grease plants 
can supply a complete line of all types of lubricating 
greases. It would seem that the larger European coun- 
tries will continue to supply the bulk of their needs 
and imports will be limited to small volume, highly 
specialized products. This same situation will apply 
in the bigger South American markets; in fact, short- 
age of foreign exchange may make obtaining permis- 
sion to import lubricating grease into these countries 
very difficult. 


A Modified Clay 
Thickener for 
Lubricating Fluids 


“sh 


Fariss 
By R. E. FARISS, Baroid Div. of National Lead Co. 


R. E. Fariss received a BS degree in chemical engi- 
neering at the Rice Institute in 1942. He was then em- 
ploy ed as a research chemical engineer by the Dow 
Chemical Co. This was followed by a period in the 
Naval Reserve from 1944-1946. After release from the 
Navy he continued his studies at the Rice Institute 
and graduated i in 1950 with a PhD in physical chem- 
istry. After a short period with the Texas Co. in their 
Bellaire research laboratories, he joined the Baroid 
division of the National Lead Co. in April, 1951. His 
activities there have been concerned with the develop- 
ment of the modified clay gelling agents. In May, 
1959, these responsibilities were expanded to include 
the technical service laboratories. Mr. Fariss is now 
supervisor of the Bentone and technical service labora- 
tories for the Baroid division. He is a member of Phi 
Lambda Upsilon, Sigma Xi, the American Chemical 
Society and the American Institute of Chemical En- 
gineers. He is a former contributor to the NLGI 
SPOKESMAN. 


Abstract 


A new gelling agent for the preparation of lubricat- 
ing greases is described. Based upon a specially pro- 
cessed clay and dimethyl alkyl benzyl ammonium 
chloride, the product is known commercially as Bara- 
gel 24. Laboratory data are given on a number of the 
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important variables encountered in grease manufac- 
ture. The preferred mineral oil for use with this gelling 
agent is described. Correlation is made between grease 
performance and the phy sical properties of the oil. 


Che effect of dispersants and their concentration on’ 


the vield and mechanical stability of the resultant 
greases is discussed. Correlation is also shown between 
the nature of the oil and the amount of dispersant re- 
quired. Procedures for preparing the greases are dis- 
cussed and the relationship between process, oil and 
dispersant with regard to yield and mechanical sta- 
bility is discussed. The effect of antioxidants, corrosion 
inhibitors and extreme pressure additives on the vield, 
mechanical stability and behavior of the greases 1s 
described. A method is given for the preparation of 
greases with synthetic and vegetable oils. The physic: al 
properties of these greases are given and a 
sug 


1 dispersant 
egested for each system. 


Grease Containers 
Past, Present 
and Future 





Hosler 


By W. R. HOSLER, Battenfeld Grease & Oil Corp., Inc. 


\V. R. Hosier has been associated with the Bat- 
tenfeld Grease and Oil corporation, Inc. of Kansas 
City since 1940 w ith the exception of three years W ith 
the United States Marine Corps. He was made pur- 
chasing agent in August, 1948 and assumed the addi- 
tional responsibility of becoming the company ’s pack- 
age coordinator June of 1950. Hosler participated 
in many of the iaaias ventures dealing with the lubri- 
catin 1g g 
since become a recognized authority in the industry 
on various container developments. 


Abstract 


Che pattern of grease packages in the early days 
was established by both the type lubricant available 
and the industrial design of equipment. Relatively few 
packages were required to protect and deliver the 
product to the consumer. 

Following the early days was the branded marketing 
era changing the buyi ing habits of the public and cre- 
ating a variety of grease packages. 

The development and acceptance of multipurpose 
lubricants and the effort of industry organizations 
have brought about some desired grease container 
standardizations. Many packages have been practically 
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rrease C: artridge during its introduction and has’ 





eliminated due to incapabilities of either manufactur- 
ing, closing, shipping, cost or acceptance by the con- 
sumer. 

A new era in grease containers is just beginning! 
Consumers will demand economies in our present 
standards being satisfied by gauge reduction. Future 
materials for the grease packag ages will be papers, lighter 
gauge metals, plastics, and combinations of each or all. 
These materials fabricated into grease containers must 
be designed to satisfy demands for protection, econ- 
omy, Consumer convenience and package appeal. 

Failure to recognize packages meeting these de- 


mands will result in loss of sales and recognition in the 
industry. 


A Study 
Of Open 
Gear Lubrication 


Daniels 


By C. R. DANIELS, Esso Standard Oil Co. and 
P. L. MALLOY, Esso Research and Engineering Co. 


C. R. DANIELS graduated from Carnegie Institute of 


Technology in 1941 with an AB degree i in chemistry. 

He has been employed at the Pittsburgh plant of Esso 
Standard Old company since 1930 and is actively as- 
sociated with all phases of laboratory testing control 
and development of lubri icating greases and allied grease 
plant products. At the present time he is head of the 
Pittsburgh plant laboratory. Mr. Daniels is a member 
of American Chemical Society, ASTM and ASLE. 


Grease 
Mixer 
Design 
Timm 
By K. G. TIMM, Struthers Wells Corp. 
K. G. TimM is manager of the mixing equipment 


department and is supervising engineer in charge of 
general equipment division of Struthers Wells Corp. 
After graduating from Warren high school he com- 
pleted Pennsylvania State college extension courses in 
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engineering, business English, and petroleum refining. 
He joined Struthers Wells Corp. in 1934 as a design 
engineer, remaining in that capacity until 1946 when 
he was promoted to the position of manager of the 
mixing equipment department, and in addition thereto 
during the past vear has been appointed to supervising 
engineer in charge of general equipment division. 


Abstract 

Although much attention has been focused on the 
methods used for the production of grease, very little 
light has been shed on the design of the equipment re- 
sponsible for such production. A review of the basic 
fundamentals of mixing will be presented to bring 
about a more comprehensive understanding of grease 
mixer design and a greater appreciation of grease kettle 
engineering. An enlightening illustrated insight into 
the design of a grease kettle will substantiate a number 
of claims already touched on through the presentation 
of previous papers on the subject. New designs which 
will influence the improved efficiency and production 
of the grease kettle and assist the equipment engineer 
in selecting the equipment best suited to his needs will 
be illustrated and explained. Through the eve of the 
motion picture camera, views of the latest develop- 
ments in grease kettle design will be reviewed along 
with a new flow pattern which is making its debut into 
the field of grease mixing. The important part pack- 
aged grease plant equipment, such as hot oil heaters, 
plays i in the overall design of the grease kettle will be 
touched on briefly to show the potential available to 
the equipment engineer. 





Ehrlich Sayles 


A Philosophy of Grease Milling 
By M. EHRLICH, F. S. SAYLES, American Lubricants, Inc 


M. Exnrticu received his SB and SM degrees in 
chemistry from the Massachusetts Institute of Tech- 
nology in 1933 and 1934 respectively. He worked four 
years as a research chemist for National Aniline & 
Chemical Co., Buffalo. Mr. Ehrlich taught science at 
Seneca Vocational high school at Buffalo four years. 
He has been with American Lubricants, Inc., since 
1942. Mr. Ehrlich is research director and vice presi- 
dent. He is active in ACS, ASTM, SAF, ASLE and 
NLGI and has been a past contributor for the NLGI 
SPOKESMAN. 
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F. S. Saytes received his BS degree in chemistry 
from Canisius college in 1943. He received his MS 
degree in chemistry from the same college in 1947 
Mr. Sayles has been with American Lubricants, Inc., 
since 1943 and is now chief chemist. Mr. Sayles has 
contributed in the past to the NLGI SpokrsMan. 


Abstract 


Conventional grease agitators are inherently not 
adequate mixing devices because of the wide Viscosity 
range of lubricating greases. During the regular pro- 
cessing cycle a supplemental high- shear milling device 
may be used which will compensate for the inade- 
quacy of agitation. Data are presented showing that 
when such milling techniques are used, improved 
processing and product result. 





Hendricks Stoops 


Material Handling and Processing Aids in 
the Manufacturing of Grease 


By S. E. HENDRICKS, R. S. STOOPS, International 
Lubricant Corporation 


S. E. Henpricks was graduated from “Georgia 
Tech” in 1934 with a BS degree i in chemical engineer- 
ing. He was employ edasa sugar chemist for the South- 
coast company his first year out of college. From 1935 
to 1938 he worked for Pan Am Petroleum corp. as a 
tester in their laboratories. After working for Charles 
Martin and company as a petroleum inspector from 
1938 to 1942 he was hired by International as an oil 
chemist. In 1944 he was appointed superintendent of 
the grease plant and returned to the laboratory a year 
later to occupy the position of chief chemist. ‘In early 
1946 he was made technical assistant to the export 
department and then late in 1946 he was appointed 
general superintendent of International Lubricant 
Corp., the position he now holds. 


R. S. Stoops received his degree from Georgia Tech 
in mechanical engineering in 1941. He went to work 
for International Lubricants Corp. that year working 
in the laboratory. After less than a year ‘he was called 
into the Army—his final assignment being 22 months 
in the Southwest Pacific area. On his return to Inter- 
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national in 1945 he was appointed to the new position 
of plant engineer with responsibility for an expansion 
program. So far the expansion has been almost continu- 


ous, 


Abstract 


Unique designs of handling and processing equip- 
ment in use at International Lubricant Corp. including 
a kettle vent, a low RPM kettle drive, grease strainers, 
handling of gr aphite and zine dust, a method of closing 
converted « open top drums and the bulk movements 
of grease to small packaging operations will be dis- 
cussed. 

The design of a kettle vent and the advantages 
thereof will be shown and explained. : 

low RPM kettle drive and the method of obtain- 
ing the reduction of speed will be shown. 

Iwo different designs of grease strainers and the 
details of the construction of each will be shown and 
explained. 

\ method of handling graphite and zinc dust used 
in the manufacturing of API thread lubricant to pre- 
vent “dusting” and contamination will be described. 

[he equipment used to facilitate the closing of 400 
pound converted open head drums will be described 
and shown. 

\ method of transporting bulk grease from the 
manufacturing point to the small package operation 
involving the use of a “super drum” will be described. 





Dreher Carter 


New Technique for Continuous Measure- 
ment Of Grease Consistency During Manvu- 
facture 

By J. L. DREHER, C. F. CARTER, California Research Corp. 


J. L. Drener is group supervisor of the grease re- 
search and development laboratory of California Re- 
search Crop. He joined the company in 1945. Mr. 
Dreher obtained his AB degree in chemistry from the 
University of California in 1935 and began working 
for General Petroleum Corp. In 1943 he joined the 
Metallurgical laboratories (Manhattan Project), Chi- 
cago university, and was then employ ed by Hanford 
Engineering works (a subsidiary of EF. 1. du Pont de 
Nemours and Co.) in 1944. He is a member of ACS, 
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ASLE, and American Association for the Advance- 
ment of Science. A frequent contributor to the NLGI 
SPOKESMAN, he ts very active in NLGI technical com- 
mittee affairs. 

C. F. Carrer has been engaged for the past sixteen 
vears in the development and manufacture of lubri- 
cating ¢ greases with the California Research Corpora- 
tion. Mr. Carter obtained his BA degree from Poly- 
technic College of Engineering in 1934. In 1935 he was 
employed by California Research Corp.., operating 
company of the Standard Oil Co. of California. Mr. 
Carter has been a keenly interested member of ASLE 
and is also a frequent contributor to the journal 
the National Lubricating Grease Institute. 


Abstract 


A new laboratory grease mixer equipped with in- 
struments for measuring torque is described. From a 
relationship between torque and consistency at ele- 
vated temperatures, the penetration of the finished 
grease can be predicted. In addition, the torque read- 
ings give an indication of the degree of mixing through- 
out the processing. Application of the principle to 
commercial equipment would greatly aid grease mak- 
ers. Other notable features of this new laboratory mixer 
are described. 


A Review of 
NLGI Tentative 
Dispensing Method 


Skoglund 


By R. D. SKOGLUND, Texaco Inc. 


R. D. SkoGLUND served nineteen months in the U. . 
Navy. After his military service was completed, | 
entered the University of West Vi irginia and receiv ed 
his B. S. degree in mechanical engineering in 1952. 
After graduation he was employed by Texaco Inc. 
and was assigned to the Texaco research center, 
Beacon, N. Y. His work there has included application 
testing with greases and industrial oils, and fuel and 
lubricant evaluation in various internal combustion 
engines. He is presently a group leader of the grease 
testing group in the products application department. 


Abstract 


An NLGI Subcommittee on delivery characteristics 
of dispensing equipment for lubricating greases has 
for many years been w orking ona prac tical test method 
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for determining pumpability characteristics of greases. 
The efforts of this committee have resulted in a test 
method which appears to provide a satisfactory pro- 
cedure for this purpose. This paper presents a brief 
review of the work done by this committee, discusses 
the mechanics of the method and includes a copy of 
the actual tentative test method. 


In essence, the method relates results obtained in the 
pressure viscometer, standard equipment in many 
laboratories, to actual performance data determined 
fora grease in a service station type air-operated dis- 
pensing system. The test method consists of three 
parts. In the first phase, a pump manufacturer selects 
a conventional automotive chassis grease and evalu- 
ates it in a special NLGI —— system which 
includes his dispensing pump. Curves are developed 
show ing ¢ grease delivery rate as a function of apparent 
viscosity at 200 sec. '! shear rate for the grease. 

In the second part, the grease manufacturer deter- 
mines curves of ‘Temper ature VS. Apparent Viscosity 
at 200 sec. ' Shear Rate in the pressure viscometer for 
his greases of interest. 

In the third part of this method, the results of Part | 
and Part II are combined to enable predicting what 
delivery rate can be expected for a grease in the dis- 
pensing system at a given temperature. Conversely the 
expected temper: ature can be determined at which a 
given delivery rate will be obtained. 


Development of 
A Chart for 
Predicting the 
Pumpability 

of Greases 


Gabbert 
By W. L. GABBERT, Lincoln Engineering Co. 


W. L. GasBpert, presently attached to the engineer- 
ing department of the Lincoln E Ngineering Company, 
was formerly on the staff of the Ranken trade school, 
in St. Louis, as an instructor in the electrical depart- 
ment. Mr. Gabbert became associated with Lincoln 
at approximately the time that that company became 
active on the dispensing committee of NLGI and has 
participated in Lincoln’s testing program contribution 
to the dispensing committee’s activities. 


Abstract 


In the interest of the refiner of lubricants, the manu- 
facturer of lubricant dispensing pumps, and the user 
of both these products, attempts have been made to 
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predict the delivery rate of the dispensers as a function 
of lubricant viscosity. While this has been eminently 
successful with oils, some difficulty has been encoun- 
tered with greases, basically because of their non-New- 
tonian nature. This paper tells of a series of tests which 
seem to indicate that grease pumpability, as a function 
of apparent vise osity at some one shear rate, can be 
predicted within certain limits. Since most chassis 
greases fall within the working limits of the test data, 
the charts developed by this test are proffered as a 
practical criterion of pumpability of greases. 


Westinghouse 
Grease 
Dispensing 
Practice 


Goarretson 


By R. C. GARRETSON, Westinghouse Electric Corp. 


R. C. Garretson received a BS degree in chemistry 
from the University of Illinois in 1939 and a BS degree 
in chemical engineering from the University of Michi- 
gan in 1940. He served in the army for nearly four 
vears. From 1946-1954 Mr. Garretson worked for In 
ternational Harvester Co. His duties involved stand- 
ardization on use of cutting fluids and drawing com- 
pounds, and organization of a plant lubrication pro- 
gram. From January, 1954 to January, 1958 he was a 
lubrication engineer in the materials engineering dept. 
of the W estinghouse Electric Corp. Since then he has 
been the plant lubrication engineer for the East Pitts- 
burgh division of the same company. He is a member 
of ASLE for which organization he was formerly 
chairman of the Evansville section and at present is 
program chairman of the Pittsburgh section. He is also 
a member of the Lubrication Practices committee of 
ASLE. Mr. Garretson is the author of several technica] 
papers. 


Abstract 


A production plant the size of the East Pittsburgh 
division of the W estinghouse Electric corporation en- 
counters a variety of lubricant and lubrication prob- 
lems. These involve the choice and maintenance of 
quality of lubricants, as well as their storage, handling 
and dispensing. These problems are multiplied by the 
necessity of training, equipping and superv ising a large, 
constantly changing crew of relatively low paid oilers. 

For these reasons, and because the costs of manual 
lubrication are so high, the author’s plant is constantly 
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on the alert for more efficient methods of dispensing 
lubricants. The use of centralized pressure lubrication 
systems is an obvious answer in many Cases. 

The use of such equipment, however, creates addi- 

tional problems involving the selection of lubricants 
since some, which are highly desirable for particular 
ipplic: ttions, may have such poor pumpability char- 
acteristics that they cannot be used in existing distribu- 
tion systems. Other difficulties encountered include 
pump cavitation due to poor feedability, and excessive 
bleeding. 

Universally acceptable tests for these and other 
grease characteristics would enable the user to predict, 
based upon laboratory inv estigations, how a grease will 
ict ina particular system. 


Bulk 
Grease 
Handling 





Bailey 


By C. A. BAILEY, United States Steel Corp. 


C. A. Battery was graduated from Ohio Northern 
university in 1936 with a BS degree in mechanical en- 
gineering. He was then employed with the United 
States Steel C orp. at Gary, Indiana as a practice engi- 
neer in the maintenance construction program of cold 
reduction mills and auxiliary equipment. In 1938 he 
received an ME degree from Ohio Northern univer- 
sitv. In 1941 he tr ansferred to the research department 
as mechancal engineer on pilot line electrolytic tinning 
equipment. From 1942-1945 he was lubrication engi- 
neer at the Gary Steel works. From 1945-1950 Mr. 
Bailey was occupied by special assignments of operat- 
ing methods from the general superintendent’ s staff of 
Gary Steel works. In 1950 his assignment was to de- 
velop a a lubricants testing labor: atory to provide serv- 
ices for all of the divisions of the U nited States Steel 
Corp. 


Abstract 


[The transition from the use of black oils in steel 
plants to the use of multi-purpose greases has required 
accompanying changes 1 in the methods of handling the 
lubricants. Standardization of the 400 pound container 
for greases was a major step in bulk grease handling, 
but the containers created various problems for the 
industry. These problems were endured in the past 
due to certain concepts regarding the handling of bulk 
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grease. Now it is thought that these concepts are out- 
dated and that improved methods of handling grease 
in bulk must be developed. This paper deals with the 
innovations in bulk grease handling, presenting a de- 
scription of the methods currently in use, as well as 
those under consideration. 


Review of 
Research Studies 
Showing Need for 
A Viscosity Test 
Below 1 Sec-1 


Armstrong 


By E. L. ARMSTRONG, Socony Mobil Oil Co., Inc. 


E. L. ARMSTRONG graduated from Purdue university 
with a BS in chemical engineering in 1940 and from 
Brooklyn Polytechnic Institute with an MChE degree 
in 1948. He was transferred into laboratory research 
and development work on lubricating oils and greases 
after an initial year of refinery experience with Socony 
in St. Louis. He is the author of a number of U. S. 
patents dealing with lubricant compositions and pro- 
cessing, is active in ASTM, CRC and NLGI commit- 
tee work, and has been a member of fuels and lubri- 
cants panel-working groups, Department of Defense. 
He is a member of AIChE, ASLE, ACS, Sigma Xi, 
and the New York Academy of Sciences. At the pres- 
ent time, he ts supervisor of the applied research and 
development section—Brooklyn laboratory in Socony’s 
research department. He has been with Socony Mobil 
in the Brooklyn laboratories for nineteen years and 
is a vice chairman of the NLGI Fundamental Re- 
search committee. 


Abstract 


Studies of flow properties of lubricating greases 
started after Bingham and Green’s work on paint in 
1919. Since this time, a great deal of research has been 
done in many laboratories and this work is briefly re- 
viewed. The paper is concluded with a discussion of 
very recent studies which show that grease flow in 
many long-line industrial systems occurs at very low 
shear rates (from about 0.05 up to about 100 sec™'.) 
There is, therefore, a need for a suitable, standardized 
method to measure grease viscosity below the range of 
the present ASTM apparent viscosity test method. It is 
the opinion of the Fundamental Research Committee 
that NLGI should undertake the development of a 
grease viscosity test method for use at shear rates be- 
low 1 sec™!. 
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Effect of Heat 


on 12-Hydroxystearic Acid 


INCE THEIR COMMERCIAL 


some 20 years ago, 


introduction 
lithium base lubricating 

greases have accounted for a steadily increasing 
proportion of total grease production in the United 
States. It is believed that lithium base greases now com- 
prise about 30 per cent of the total production of lu- 
bricting greases and their share of the business is still 
increasing. It is possible to react lithium hydroxide 
with a number of fatty acids to produce the lithium 
soap Component for such greases but there is general 
agreement that 12-hydroxystearic acid is the preferred 
fatty acid. 

Lithium hydroxystearate can be made in-situ in the 
lubricating grease by reacting lithium hydroxide with 
12-hy droxystearic acid (HSA), methyl hydroxystear- 
ate or hy drogenated castor oil. HSA reacts with lith- 
ium hydroxide to release water whereas the by- -prod- 
uct from methy! hydroxystearate is methanol, both of 
these by- -products distilling off during processing. 
Greases of essentially equivalent performance are ob- 
tained from either of these base materials. The grease 
produced by saponifying hy drogenated castor oil is 
generally considered slightly inferior in performance 
because the by- -product gly cerine which remains in 
the grease has some softening action as well as a ten- 
dency to increase water sensitivity of the grease. 


In order to produce greases of optimum quality, 
manufacturers are tending to favor more and more 
the use of HSA rather than its triglyceride form. The 
hydroxyl group in this fatty acid, which is the source 
of most of its superior performance, can cause some 
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By: M. K. Smith 
Baker Castor Oil Co. 


deleterious chemical reactions which are the subject 
of this paper. 

HSA is a mixture of fatty acids obtained by hydro- 
genating castor oil, after which the oil is saponified 
and split to separate these fatty acids. Starting with 
the generally accepted ‘yures for the composition of 

castor oil fatty acids and allowing for likely changes 
during hy drogenation, we estimate the composition 
of a quality grade of HSA to be: 
Per Cent 
12-Hydroxystearic Acid 88 
Stearic Acid g 
Dihydroxystearic Acid 
Unsaturated Acids 

The quality of this product can be maintained only 
by the most careful manufacturing procedures at sev- 
eral stages of the process. The hy droxy] group of the 
starting castor oil is subject to removal (dehydration) 
with a corresponding increase in iodine value unless 
the hydrogenation is done within very narrow operat- 
ing limits. Such a loss of the hy droxy] group is per- 
manent, in contrast to the reaction to be discussed later 
where hydroxyl disappearance may be temporary. 
Castor oil is characterized by a hydroxy] value of 163- 
164. Theoretically, the hy drogenated oil should have 
a hydroxy! value ‘of 162-163. It is impossible to hydro- 
genate without some reduction in hydroxy] value but 
a satisfactory product has a minimum hy droxy] value 
of 154 and a quality product has a hy droxy! value of 
158. The nickel catalyst should be remov ed as com- 
pletely as possible to avoid subsequent interference 
with the use of these products. 


mre 
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OH 





CH,(CH.); CH(CH.),,COOH 
12-Hydroxystearic Acid 


O OH 
O—C( CH.) CH (CH.);CH, 
CH,( CH.) 


.CH(CH.2),,~COOH 
Simple Ester 


When the hy drogenated castor oil is saponified, its 
limited solubility in water forces the use of rather se- 
vere operating conditions for saponifying and splitting. 
Complete saponific ation is necessary to assure a fatty 
icid of maximum acid value. Hydrochloric acid is the 
prefe rred splitting agent but sulfuric acid can be used 
provided the reaction is done carefully to avoid sul- 
fonation of the hydroxy! group. [he washed and dried 

2-HSA should have a minimum acid value of 175 and 
) hydroxy! value of at least 151. 


[he properties principally subject to change in this 
final processing of the HSA and which are important 
to its ultimate use are hydroxyl and acid values. This 
comes about through ‘various self-reactions of the 
product, apes gh in a complex mixture of products 
commonly called a consisting of lactones, 
lactides, linear polyesters and cyclic 
The carboxyl group of the HSA reacts 
with a hydroxyl group to release a molecule of water, 
this reaction occurring in a number of ways under the 
influence of heat and being strongly cataly ‘zed by acid- 
ic materials. We will discuss briefly the individual 
products which are formed and show below a graph- 
ical presentation of these products. 


“estolide,” 
simple esters, 


poly esters. 


\ lactone is formed by the reaction of the carboxy] 
group with the hydroxyl group of a single molecule of 
HSA. This product could also be called an inner-ester 


\ simple ester is formed by the reaction of the 
hydroxy] group of one HSA with the carboxy] of an- 
other. This might also be considered a dimer ester 


\ lactide is formed by the elimination of 2 molecules 
of water from 2 molecules of HSA. Another way of 
looking at it would be to consider it the further con- 
densation of the free hydroxyl and carboxy! groups of 
a simple ester. Thus, it is a cyclic dimer. 


A linear polyester is formed from the simple poly- 
esters by continued condensation with additional HSA. 
The example ¢ given below shows four HSA molecules 
linked together in this manner. No matter how many 
HSA molecules are combined, the linear polyester so 
formed will have one free carboxyl and one free hy- 
droxyl group. 


A cyclic polyester is formed when the free carboxy! 
reacts with the free hydroxy] of the linear polyester. 
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CH,.(CH.), CH(CHs),, C O 


Lactone 


O 


C(CH:) 1, CH (CH: );CH:, 


O O 
CH(CH:); CH(CH2) 1)» C = O 
Lactide 
OH 
——————-—————— CH 
O 
————————————CH, 
O 
————————————CH,; 
O 
CH,,—————-—-——-—-—-—— COOH 
Linear Polyester 
O 
—————————-———TH 
O 
————————-—~—-—— CH, 
O 
—----- CH; 
O 
CH,,———————————— C=O 


Cyclic Polyest 


Fstolide formation is accompanied by a drop in the 
hydroxy! value of the HSA and a proportional drop in 
its acid value. To demonstrate this, we have made a 
careful laboratory study of the rate at which such 
changes occur in HSA held at various temperatures 
from 100-140 C. Included in this heat stability test were 
hydrogenated castor oil and methy] hydroxystearate to 
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demonstrate the greater heat stability of these forms of 
the es The procedure used was as follows: 


About 25 grams of melted fat were poured into 
a specially “cleaned 50 ml beaker. 


2. The beaker was sealed by cov ering it with an 
overturned aluminum dish whose “edges were 
pressed tightly against the beaker. 


3. A number of such samples of each product were 
placed i in a standard laboratory oven c: apable of 
maintaining the desired temperature to an ac- 
curacy Cr = 1°€. 


+. By means of a metal rotator on each shelf and 
a scheduled shifting about of samples within the 
oven, we assured uniform exposure to tempera- 
ture. 

5. Samples were removed at the intervals shown 


below and tested for acid value and hydroxy] 
value. 


“Methyl 12-Hydroxy- Hydrogenated 
Hydroxystearate stearic Acid Caster Oil 

Held at Acid Hydroxyl Acid Hydroxyl Acid Hydroxyl 

C Hours Value Value Value Value Value Value 


100 0) +.4 16+ 178 153 1.9 160 
2 4.5 164 174+ 150 19 #8160 
+ 4.5 164 169 145 1.9 160 
6 4.4 164 166 142 1.9 160 
120 2 4.4 164 175 151 1.9 160 
+ +.4 16+ 168 143 1.9 161 
6 +.4 164 160 136 1.9 160 
130 Z +.4 160 165 142 1.9 159 
+ +.6 161 156 136 Ly 159 
6 +.4 162 147 ize 1.9 159 
1+0 2 +.4 159 161 138 l 
+ +.4 160 147 123 1.9 162 
6 +.4 162 135 112 1.9 161 


It is quite apparent from this investigation that the 
hydrogenated oil and its methyl ester are completely 
stable products at these temper rature levels whereas the 


About the Author 


K. Smirn received his BS degree in 
chemistry from the Worcester Polytechnic 
Institute in 1935. He has been associated 
with the Baker Castor Oil company since Mr. 


1941 and is presently manager of their tech- 
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nical division. Among the ten U. S. patents 
issued to Mr. Smith is one on the use of 
Methyl Hydroxystearate to make grease. 
Smith is a member of ACS, AOCS, 
CCDA and CMRA. 


HSA drops rapidly in acid and hydroxy! values, es- 
pecially at temperatures of 130°C or higher. 

The chemical stability of the estolides is shown in 
the fact that the titration for acid value reaches an end 
point without opening up estolide linkages. Further- 
more, ordinary saponification techniques will result in 
little or no increase of acid value for HSA that has 
been internally reacted by exposure to heat. Only se- 
vere conditions, such as treating with alcoholic potash 
to measure saponification value, will open the estolide 
structure and restore the linear HSA. Another measure 
of the estolide stability is that it will not open readily 
or completely under esterifying conditions such as 
heating with acid- catalyzed bury! alcohol. 

We wish to note here that the same estolide forma- 
tion occurs with the fatty acids of castor oil itself and 
in this case occurs to a substantial amount even at nor- 
mal temperatures during prolonged storage. This ten- 
dency to estolide formation is so strong it makes 1 
impossible to produce HSA by the direct hy rani 
tion of castor fatty acids. In connection with our man- 
ufacture and sale of castor fatty acids, we had learned 
over the vears that the presence of estolides seriously 
interfered with the chemical performance of this prod- 
uct. It was on the basis of this knowledge, plus the fact 
that the hydroxy! group is the outstanding characteris- 
tic of HSA, that Baker decided to manufacture HSA 
only to the high standards mentioned above. 

It is recognized that under special conditions, some 
amount of estolide might be tolerated or even desirable. 
For example, U. S. Patent 2,877,181 assigned to The 
Texas company claims that a more stable anhydrous 

calcium grease can be produced if the HSA used con- 

tains from 0.5 to 3 per cent of estolides. On the other 
hand, we know that under many conditions of reac- 
tion, the estolide structures are so firmly established 
that normal saponification as with lithium hydroxide 
would not occur. It is our belief that the superior per- 
formance of this hydroxy-containing fatty acid over 
other fatty acids justifies the care in manuf: acturing our 
company is taking with the product. We hope this 
same attitude will be taken by the grease manufacturer 
in his subsequent use of the product so that wherever 
possible, the manufacturing operation will be carried 
out in a manner assuring retention of the hydroxyl 
group. 
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Plastometric Measurement 
of Flow Properties 
of Lubricating Greases 












































el | 
—e | 7 
T T T 
| | 
C | 
Aluminiu Sample | f B D 
derplat | 
WILE: z a 
- a 
ral | 
ems ———- 








FIGURE 1, plastometer for greases 
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By: B. Yamaguchi 
T. Oki 
Tokyo University 


Dr. Yamaguchi is technical adviser 
to Kyodo Yushi Grease Co., NLGI 
Active member in Japan. 


Introduction 


In the previous paper’ we advanced the theory that 
the syneresis (oil separation ) of lubricating grease is 
due to its creep, and devised, upon the assumption that 
syneresis in grease proceeds in direct proportion to 
creep, “syneresis index” as a measure for ev valuating the 
initial rate of syneresis. In the present investigation, 
with the aim of obtaining direct evidences in support 
of the above assumption, we carried out plastometric 
measurements of the flow properties of several repre- 
sentative samples of lubricating greases and measure- 
ments of their syneretic behaviors, using the same ex- 
perimental conditions (the same temperature, load and 
size and shape of test- piece ) in both cases. The exist- 








FIGURE 2, the constant temperature air bath in which the 
plastometer is placed 
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ence of creep phenomenon was ascertained in every 
sample used. This fact indicates that the flow property 
or the firmness of lubricating grease depends on time 
and must be, therefore, expressed as a function of time. 
Nutting* considered that the firmness of visco-elastic 
bodies can be generally expressed by the following 
function, 

y = SPo't' (1) 


where S$ is the stress exerted on the test-piece of a 
sample, o is the strain of the test-piece, ¢ is the time dur- 
ing which the stress is exerted and @ and & are constants 
peculiar to the sample. If equation (1) is valid for lu- 
bricating grease, i.e. if the creep behavior of lubricating 
grease can be represented by equation (1), the firmness 
of lubricating grease may be more appropriately and 
more reliably expressed by the value of y or logy than 
by the v ralue of A.S.T.M. penetration. 


Experimental Apparatus and Procedure 


The plastometer employed for measuring the flow 
properties of lubricating greases is shown in Figure 1. 
It consists of a table (A) on which a moulded disk- 
shaped test-piece of lubricating grease to be tested 
placed together with its aluminum underplate and 
compression plate (B) (5 cm in diameter) prensa 
by the vertical rod C through the guide F to the pan I 
on which the weight J is loaded. By means of the screw 
G, the horizontal compression plate B together with 
the rod C can be fixed to an arbitrary height. The ma- 
nipulation of the screw G can be made from the out- 
side of the constant temperature air bath (shown in 
Figure 2), in which the plastometer is placed. H is a 
pointer, by w hich the vertical displacement of the 
compression plate is indicated. D is a pair of rest-plates 
having the thickness of 3.00 mm and is used in com- 
pressing the test-piece to a definite thickness (to the 
thickness of the rest-plates ) before the testing is car- 
ried out. The inside of the constant temperature air 
bath in which the plastometer is placed is illuminated 
by a small lamp, and the vertical displ: acement of the 
pointer H during the time of testing is measured 
through the front glass window of the bath by means 
of a small-sized cathetometer with a dial gauge. Disk- 
shaped test-pieces prepared by moulding the samples 





FIGURE 3, moulding plate for grease 
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FIGURE 4, procedure for taking out the moulded testpiece 


of lubricating greases were used for the plastometric 
measurements. The preparing method of the test- 
pieces is as follows: A moulding brass plate (3.02 mm 
in thickness) having, as shown in Figure 3, a circular 
hole of 30 mm in diameter is placed on an aluminum 
underplate previously washed by petroleum ether. 
Then a sample of lubricating grease is filled by a 
spatula into the hole to the extent that it overflows at 
the rim. Care must be taken in this case not to leave 
air bubbles in the filling. Now, using a spatula having 
a long straight edge, the excess grease is scraped oft by 
moving the long ‘edge of the spatula held by hand in 
contact with the surface of the moulding plate hori- 
zontally along the surface in the direction rectangular 
to the ‘edge. For t taking out the sample thus moulded 
from the hole of the moulding plate, the following pro- 
cedure is taken. At first a circular aluminum foil whose 
diameter is a little smaller than that of the hole is 
placed on the upper surface of the sample moulded in 
the hole and further on it a cork of about the same 
diameter is placed. Then with the cork held softly 
from the upper side by means of a fixed vertical rod as 
shown in Figure 4, the moulding plate is removed by 
lifting it vertically by the hand. In this way we can 
obtain a moulded test- piec ‘e of the s sample placed on 
the aluminum underplate. The above-described method 


Time (t), min 


FIGURE 5, the flow curves (/\h-logt curves) of the samples 


C-250 and L-8 
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of moulding is applicable for every kind of lubricating 
grease unless the s sample is too soft (ASTM penetra- 
tion > 300). 

Before commencing the measurement, the moulded 
test-piece together with the aluminum underplate is 
placed in position on the table A of the plastometer, 
the rest-plates D are inserted on both sides of the test- 
piece, and the compression plate B is lowered to mount 
on the test-piece. Then, the compression plate is load- 
ed with the weight J by which the test- piece is com- 
pressed to the thickness of the rest- plates and the rod C 
is then fixed by tightening the screw G. Now, keeping 
the rod C fixed, the rest- -plates are removed og push- 
ing them horizontally out, and thereafter G is loosened. 
As the deformation (the flow) in the test- piece com- 
mences at this moment, the change in thickness with 
time of the test-piece is measured by the cathetometric 
observation of the displacement of the pointer FH. 

The test- piece used for the determination of synere- 
sis is the same in shape and size as that used for the 
plastometric measurement, but the test- piece is in this 
case moulded on a circular pre-oiled filter paper (3 cm 
in diameter) and also when the test-piece is taken out 
of the moulding plate, a circular pre- oiled filter paper 
is used instead of the previously described aluminum 
foil. The pre- -oiled filter paper is prepared by wetting 
a filter paper before use with a light petroleum oil with 
subsequent removal of excess oil. The method em- 
ployed for the determination of syneresis is similar in 
principle to the Herschel Press test.’ In making a deter- 
mination, the test-piece is sandwiched between the 
pre-oiled filter paper on which it is placed and another 
similarly pre-oiled filter paper of the same size (5 cm 
in diameter), and after a disk of blotting paper is placed 
on each side of the sandwich, the w hole thing is pressed 
in an air bath of a constant temperature (26.5 ) by the 
same load as that used in the plastometric measure- 
ment. After various lengths of time, the sandwich is 
weighed and the amount of oil separation is calculated. 


Results of Experiment 
) The relation between creep and syneresis 
In this experiment where the relation between creep 
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FIGURE 6, the flow curves (/\h-logt curves) of the samples 
B-11, N-250 and ES-19 
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TABLE | 


The Samples of Greases Used for Studying the Relation 
Between Creep and Syneresis 


ASTM Ab, 
Grease Composition Penetration (10~*n7m) 
C-250A = Commercial cup Z72 9.0 
grease 
N-250 Commercial soda 192 12.0 
grease 
L-8 Lithium grease i223 6.0 


if Lithium hydroxy- 
stearate 8 0 
| Turbine oil 92.0 


B-11 Bentone grease 295 17.5 
{ Bentone 34 11.0 
) Mineral oil 89.0 

ES-16 Estersil grease 206 11.6 


{ Estersil 19.0 
) Mobile oil 81.0 


and syneresis of lubricating grease was inv estigated, the 
same load (350 gms) was used both in the plastometric 
testing of flow property and in the testing of syneresis 
of each sample. The s samples of grease used in this ex- 
periment are shown in Table 1. ‘Figures 5 and 6 illus- 
trate the flow curves of those samples determined at 
26.5°C by the plastometric measurements. In these 
figures, Ah denotes the decrease in thickness due to 
compression of the test- piece at the time ¢ in the test- 
ing, i.e. the difference between the initial thickness hy 
and the thickness / at the time t of the test-piece. As 
is evident from the flow curves, there occurs, in every 
case of the samples, an initial abrupt deformation (an 
abrupt decrease in thickness) of the test-piece at the 
moment when the test-piece is loaded and thereafter a 
gradual decrease in thickness due to creep of the test- 
piece with time. If we denote, therefore, the initial 
abrupt decrease in thickness of the test-piece by Ah, 
and the subsequent decrease in thickness due merely 
to creep of the test-piece at the time t by y, the total 
decrease in thickness at the time t of it is given by 


Ab = Ah, + y (2). 


fo 


” 


) 


Oit Loss (1 
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FIGURE 7, syneresis curves (L-logt curves) 
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The syneresis curves illustrating the relation of the 
oil separation with time of the samples are given in 
Figure 7, where L taken as the ordinate denotes the oil 
loss (°.) due to syneresis. The syneresis curve is simi- 
lar in dong in each case of the samples, to the flow 
curve. If the assumption that syneresis proceeds in di- 
rect proportion to creep is true, the degree in oil loss 
of a sample at any time t must be proportional to the 


extent in creep at that time (given by y/o) of the 
k,_-—k,(Ab—ah,) (3), 


) 0 


a constant. 


sample. Therefore L 
where k, = k,/h, 


The relationship between A> and L which we ob- 
tained with each of the samples used from the experi- 
mental values of Ah and L measured for different 
lengths of time is shown in Figure 8. As seen from the 
figure, we have, in every case of the samples, a linear 
relationship between Ah and L in agreement with 
equation (3), and this should be a direct proof of the 
fact that syneresis proceeds in direct proportion to 
creep. In the figure, the intercept of the extrapolated 
portion of each straight line showing the relation be- 
tween Ah and L with the time axis gives the value of 
Ah, for the corresponding sample. The values of Ah, 
thus determined are shown in Table 1 
b) Formula expressing the firmness of grease 

To express the creep behavior of a lubricating grease, 
the generalized equation of Voigt’ for the creep of 
visco-elastic bodies might be used, as discussed in the 
foregoing paper, if the distribution function of re- 
tardation times of the grease were known. As it is, 
however, almost impossible to determine that distri- 
bution function exactly, the theoretical equation of 
Voigt has little practical value for expressing the flow 
property of lubricating grease. On the other hand, 
Nutting’s formula (equation (1)) is practicable, if it 
is valid for lubricating greases, to express the flow 
property or the firmness of them. 

The confirmation of the applicability of equation 

1) for lubricating greases was made from the experi- 
pi results of the plastometric measurements carried 
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FIGURE 8, relation between creep and oil separation 
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FIGURE 9, the relations between log/\h and logt for differ- 
ent loads of the samples N-250 and C-150 


out with different loads, and the values of y of the 
samples used were determined. 

Io determine the value of vu, it is necessary to obtain 
previously the values of 8 and & in equation (1) from 
the experimental data. As the strain at the time ¢ of 
the test-piece in the plastometric compression is given 
by o Ah h,, we obtain from the equation (1) the 
relation 


h, 
Ah Sft 
y 
Ar 
or log Ah log BlogS + klogt (+). 
E oy - E 


By this equation it is shown that if the stress S is con- 
stant, a linear relationship holds between logAb and 
logt. And in this case the value of k is determined 
graphically from the slope of this straight line. In the 
case of our plastometric measurements, however, the 
stress S, that is equal to W/A where W is the load 
used and A is the surface area (the area of the one face) 
of the test-piece in compressfon, is not constant during 
the time of testing, because A increases with increas- 
ing compression of the test-piece. As A is thus a func- 
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FIGURE 10, the relations between log /\h and logt for differ- 
ent loads of the samples L-1 and L-2 
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FIGURE 11, the relations between log /\h and logt for differ- 
ent loads of the samples C-250B and B-11 


tion of t, we obtain from equation (+) the following 
relation, 


dlogAh llogS llogA 
nasal 4: 2- 2 baa Se 7 
dlogt dlogt dlogt es): 


for S x A is equal to the load used (definite). 

If it is assumed that the volume of the test-piece does 
not vary with compression, A hb = a (where a is a 
constant) or log A = loga logh i are logh (where 
a’ loga). Accordingly 


dlogA dlogh dlog(h, — Ab) 
dlogt dlogt dlogt : 


but as we have 


log(h, — Ab) = loghy(1 — Ahb/ hy) 
logh,+log(1—Ah/h,) = logh,—Ah/h, (°..Ab<<h,), 


dlogA , 1 dah 
hy dlogt 


Ah dlogAh 
dlogt h, dlogt 


Therefore equation (5) becomes 


dlogAh Ah dlogahk 
S — k _ B 7 fr. 
dlogt h, dlogt 


Transforming the above equation and introducing 
equation (2) in it, we obtain 
dlogAh k k 


: R 6 
142 “ss Ah, + y (6). 


dlogt | Ji B: 


For y<<h,, that corresponds to the case when the 
load is suitably great, 
dlogAh , k 
llogt Ah, 7). 
~~. 1+ si 


h, 


For a definite load, the value of Ab, of each sample is 
definite and the right-hand side of equation (7) is 
therefore constant. Accordingly, a linear relationship 
between dlogAh and dlogt must hold also in the case | 
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TABLE II 
The Flow Properties of Greases (26.5°) 


ASTM Ab, for W 

Grease Composition penetration k’ p logy 350 gis 

(C71) 

N-250 Commercial soda 192 0.166 2.74 14.4 10.6 X 10 
grease 

C-250B Commercial cup 249 0.032 1.60 8.12 S74 < 10 
orease 

C-150 Commercial cup 184 0.098 3.02 16.3 2.12 * 10 
grease 

B-11 Bentone grease 295 0.049 1.49 7.53 86.0 x 10 


Bentone 34 11 
Mineral oil 89 


L-1 Lithium grease 277 0.176 2.87 14.5 25.0 x 10 
{ Lithium hydroxy- 
stearate  —s- 88 
Mineral oil 92 
L-2 Lithium Grease 234 0.117 2.68 13.4 34.8 x 10 
Lithium hydroxy- 
stearate 10° 


Mineral oil 90 


of the results of our plastometric measurements. As the 








slope of such a straight line is given by 0.18 
Bb dlogAh , k 
~ dloge * |) g Abe y 0.17 


bo 





in Ab, or with the decrease in weight of the load used. 

The results of the plastometric measurements made @ 15 
with different loads of each of the samples are illus- , 
trated in Figures 9-11. From the results it is seen, in 
agreement with the foregoing conclusion, that a linear 0.14 
relationship exists approximately, in all cases, between “ 
dlogAh and dlogt and also that the slope k’ of the \O_ , 
straight line increases with the decrease in W or with Oj3 
the decrease of the value of Ab, by which the decrease 
in thickness of the test-piece at the time when t = 1 
min. is denoted. And this fact, moreover, proves that 0] 2 
equation (1) is applicable for greases at least in the 
range of the testing time (t<400 min.) used for the 0 11 
present measurements. In Table II, the grades and : 
compositions of the grease samples used in these ex- 
periments are given together with their values of 0.10 
ASTM penetration. P 





the slope (the value of &’) increases with the decrease 0.16 \ 
. 






































It is further recognized from the results that the 0.0 
value of Ah, has, in each case of the samples, a linear . 0 10 20 30 40 50 
relation with the value of k’. For example, the linear 3 
relation found between Ah, and k’ in the case of the Ah, x 10 cm 
sample N-250 is shown in Figure 12. It is, therefore, 


possible to determine &, = lim k’ (Ab—0) by graphical FIGURE 12, the relation between /\h, and k’ of the sample 
extrapolation. The value of k, corresponds to the value N-250 
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FIGURE 13, the relation between logS,,, and log/\h; of the 
sample N-250 


k’ might have, if the initial stress $ remained unaltered 
during the time of testing. 

[he determination of the exponent Bin equation (1) 
is possible only in an approximate way. For this pur- 
pose the mean value of the stress during the testing 
time and the value of ky determined in the above-de- 
scribed manner are applied. As the value of y, i.e. the 
decrease in thickness of the test-piece due merely to 
creep | is generally very small, the stress S$ after the 
initial one minute of the testing time (after t 1 min.) 
mav be considered to remain virtually unaltered. Now 
if it is assumed that the stress S,, having the mean value 
of the stress during the initial one minute works invari- 
ably on the test-piece, the decrease in thickness Ah of 
the test-piece in this case, according to Equation (4), 
represented by 


> 
“0 


logAh log 


— 
© 


+- BlogS,, + k,log(t—1 ) (8). 
nM) 


But we have k,log(t—1) logAh — logsh, 


and therefore 
hy 


logAh, log 
‘ y 


sn 
e 


+ Ble Sm. 


Cransforming the equation, we obtain 
logy logh, + BlogS,, — logAh, (9) 


> 


Therefore, there exists also in this case a linear relation- 
ship between logS,, and logAh,, and the value of 8 is 
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FIGURE 14, the relation between logS,, and log/\h, of the 

sample C-250B 

giv en by the slope of the straight line. When £ is thus 

given, then the value of y or logy can be calculated 

by the equation (9). 

For determining the value of S,,, it is necessary to 
calculate the mean area of the compressed face of 
the test- -piece during the initial one minute of the test- 
ing time. If we denote, as in the above, the initial face 
area and the initial thickness of the test- -piece respec- 
tively by A, and hy, and denote the face area and the 
thickness at the time t respectively by A and h, we have 

A,=A-—AA and h,=h-+ Ab, 
where AA is the increase in face-area at t and Ab is 
the decrease in thickness at f. 

When the constant volume of the test-piece during 

the compression is assumed, 


Ah = (Ay + AA) (hy — Ab) = Ajhy. 


A 
*-Ah and A=A,+\A=A,(1+Ah/h,) 


Hence AA= 
ho 


If the load used is W (in gm), the stress § working 
on the test- -plece at the time ¢ is, therefore, ¢ giv en by 
980 W 


Ah . 
Ay (1 a ae ) 


S= dyne/cm*. 


And as the mean face area of the test-piece during the 
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initial one minute is A,(1 + Ah,/2h,), where Ah, de- 
notes the decrease in thickness of the test-piece at the 
time when t—1 min., we can calculate the mean 
stress S,, during the initial one minute by 
: 980W 
Sa = dyne/cm* (10). 
A,(i+ =p ) 


0 


The relation between the values of S,, thus calculat- 
ed and the values of Ah, corresponding to the loads 
employed of the samples N-250 and C-250B are illus- 
trated in Figures 13 and 14. As predicted from equa- 
tion (9), the relation between S,, and Ah, in both cases 
is linear. Similar results were also obtained in the cases 
of the other samples used. Since equation (9) holds 
thus in fact, it is possible to determine 8 and logy in 
the already described way. The values of k,, 8 and logy 
thus determined of all the s samples used are given in 
Table 2 together with their values of ASTM penetra- 
tion. If we plot, using the data in Table II, 4h, and 
logy against ASTM penetration, we obtain the relations 
shown in Figure 15. As seen from the figure, ASTM 
penetration has no definite connection with logy, al- 
though it is almost linearly related with Ab,. It seems 
to indicate that ASTM penetration is not an adequate 
measure for evaluating the firmness of lubricating 
greases. 

Conclusion 

The existence of creep phenomenon was ascertained 
in every sample of lubricating greases used from their 
flow curves determined by plastometric measurements. 
It was experimentally shown that syneresis in grease 
proceeds in direct proportion to creep. The flow prop- 
erty or the firmness of lubricating grease can be ap- 
proximately expressed by Nutting’s empirical formula 


received the degree of 
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for the firmness of vico-elastic bodies. The value of 
Nutting’s firmness function y has no definite relation 
with the value of ASTM penetration, it being thereby 
indicated that the latter seems not to be an “adequate 
measure for the firmness of lubricating greases at least 
from our theoretical view-point. 
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Tests 
On the Mechanism of 
Gear Lubrication 
V. N. Borsoff. |. 
79-93, March 1959, 
his is a summary of work done 


for the Department of the Navy 
during ’ period from 1953 to 1957 


Basic Eng. 


Some of the results or conclusions 
atfect gear lubricants will 
be mentioned. 


as they 


Five levels of viscosities of min- 


eral oils, 


silicones, and ucon oils 
were tested at different speeds and 
since the curves for mineral oils and 
for synthetics were similar, it is sug- 


gested that all unreactive oils op- 


Literature and 
Patent Abstracts 


erate through a similar mechanism 
with the heaviest oil showing the 
highest load 


carrving capacity : 


However, this correlation of. vis- 
cosity and load carrying capacity 
cannot be extended to oils of differ- 
ent origin. 

The investigation showed that 
the load carrying capacity of oils 
decreases with increase of speed in 
the slow speed range, and increases 
with speed in the high speed range. 
With unreactive oils at loads below 
scoring the mechanism of gear lu- 
brication appears to be thick film 
lubrication. It is stated that “oper- 
ation of gears with unreactive oils 


“G”’ SERIES FOR GREASE 


Damn 


| oe. we oo Oe = oe. Gt bl OD eS SE, 
SS Herricks 


at loads exceeding their load carry- 
ing capacity is impractic: al. How- 
ever, the addition of E. P. agents 
permits the extension of operation 
to much higher loads than the score 
load of the base oil.” 


According to Borsoff, load car- 
rying capacity is not in intrinsic 
property of the oil alone but is a 
characteristic of the gear-oil sys- 
tems. “For example, changes in 
diametral pitch cause not only 
changes in the contact ratio, but 
also in the tooth load and sliding 
velocity. These changes affect pres- 
sure and temperature within the 
contacting film, thus changing the 


io. 5 om 


Road -Garden City Park, L.! 
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viscosity, adsorption, rates of 
Chemical reaction (with reactive 
oils), etc.” 


Consumption 
Chassis Grease—Going, Going, Gone? 


W. M. Drout, Jr. and N. L. Jenkins, 
Petroleum Refiner 38, 143-46, Feb- 
ruary 1959. 

These authors feel that the auto- 
motive grease market is very dy- 
namic and that it reflects both the 
rapidly changing technology of the 
automotive industry as well as the 
changing technology of the lubri- 
cating grease industry. 

The number of grease fittings on 
a passenger car are cited to show 
the decrease from 1950 to the pres- 
ent. Even the continued growth in 
automobile, truck and bus registra- 
tions is not expected to offset the 
decline in chassis fittings. 

It is pointed out that automobile 
manufacturers are working toward 
the end that all grease fittings will 
be eliminated from passenger cars. 





Stock owls get there 


fast...when you get 
them from Sohio! 
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However, it is also pointed out that 
if the cost of developing and utiliz- 
ing the new friction-free or per- 
manently lubricated bearings is 
high, this might cause a delay or 
£ § ; 
even postpone their use indefinitely. 
Also, it is pointed out that the 
development of lubricating greases 
with improved properties, such as 
those which will require longer in- 
tervals between applications might 
check the trend toward elimination 
of grease fittings on passenger cars. 


Composition and 
Characteristics 


Grease Range Boosted is the 
heading of an article in June 15, 
1959 C& E N, pages 21 and 22. The 
description is of a complex calcium 
base lubricating grease and was giv- 
en at the 1959 Fifth World Petro- 
leum Congress by Kolfenbach and 
Morway of Esso Research and En- 
gineering Co. 

The complex is made up of cal- 
cium acetate and calcium soaps of 


<a) 


higher molecular weight fatty acids, 
the av erage weight of the combined 
fatty acids being 7 77. The complex 
thickener, w hich is Sunni in situ in 
oil, is said to build into the lubricant 
extreme pressure and antifretting 
properties. 

The product is said to have an al- 
most flat temperature-consistency 
curve over a temperature range of 
75 to 400°F. Also this lubricating 
grease resists water, had good 
worked or shear stability and no 
abnormal oil separation. As a conse- 
quence the product is suggested for 
multipurpose use and in industrial 
service for both plain and anti-fric- 
tion bearings even in such heavy 
duty service as steel mills. This 
complex calcium base lubricating 
grease is now being produced at the 
rate of over 10 million pounds per 
year. 


Application 
Silicone Lubricating Greases 


Ragborg and Currie, Ind. Eng. 
Chem. 51, No. 5, May 1959, 49A, 


For prompt delivery of stock oils, 

it will pay you to make Sohio your 
source of supply. And Sohio offers 

a complete line of stock oils — paraffin 
or solvent — to completely meet your 


needs. Contact us now! 


MIDLAND BLDG., CLEVELAND 15, OHIO 
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HARCHEM 
2-SL 


BASIS FOR THE SOLUTION TO 
LOW AND HIGH TEMPERATURE 
LUBE PROBLEMS 





Harchem 2-SL is a synthetic lubricant base that 
meets Mil-L-7808 specifications. For the lubrication 
of jet aircraft, missiles and their instruments, elec- 
trical systems and servomechanisms, 2-SL assures 
viscosity stability through temperature ranges from 
-65°F to 347°F. Excellent compatibility with oxida- 
tion inhibitors, minimum corrosivity and high load 
carrying ability are also characteristics of this 
lubricant base. Requests for further information 
will be promptly answered. 
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HARCHEM DIVISION 


WALLACE & TIERNAN, INC. 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 





Har 
== BETTER PLASTICS 


IN CANADA WC. HARDESTY CO. OF CANADA. LTD... TORONTO 


describe some applications where 
lubricating greases containing sili- 
cone fluids have solved difficult lu- 
bricating problems. 

A combination of a heat-stable 
silicone and a newly developed high 
temperature thickener has operated 
for 500 to 1000 hours in a ball bear- 
ing test at 10,000 rpm and 450°F. 
Non-silicone products fail in about 
one-tenth of this time. 

In a core oven conveyer trolley 
bearing exposed to 700°F. for two 
and a half hours out of every four 
for sixteen hours a day, five days a 
week, silicone grease has proven 
satisfactory whereas other products 
failed. 

High Temperature Lubricating Greases 

C&EN, 4-13-59, p. 68 report a 
high-temperature lubricating grease 
that will lubricate bearings operat- 
ing between 400 and 700°F. The 
product consists of a synthetic car- 
rying agent containing an organic 
thickener and fine-particle graphite 
and is manufactured by E. F. 
Houghton and Company. 

Oil Daily, 3-27-59, p. 5 and Pe- 
troleum Week, 4-3-59, P. 42 men- 
tion a lubricating grease effective 
from —65 to 400°F. which is of- 
fered by Standard Oil company 
(Indiana). This product consists of 
a nonpetroleum lubricating fluid 


thickened with aryl substituted 
area. 
Composition 


Lubricating Greases Thickened with 
Benzidine Diazo Compounds 
Lubricating greases which oper- 
ate at 400°F. consist of lubricating 
fluids thickened with pigments of a 
class of diazotized benzidine deriva- 
tives. Such compositions are de- 
scribed by Lyons, Thomas and 
Odell in U. S. Patent 2,880,177, as- 
signed to The Texas company. 
The thickener compounds con- 
sist of particles below one micron in 
diameter and may be employed in 
pure form or in the form of re- 
duced toners, wherein the com- 
pounds are deposited upon particles 
of inert inorganic materials such as 
fine silica, aluminum oxide, titanium 
dioxide, barium sulfate, etc. These 
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latter materials are generally pres- 
ent up to ten percent of the pig- 
ment and may also be accompanied 
by up to five per cent of metal 
chlorides, such as zinc chloride, fer- 
ric chloride, stannic chloride or 
cadmium chloride, which enter into 
the crystal structure during crystal- 
lization. 

An example of such a product 
consisted of 20 per cent bis (acetyl- 
N-o-tolylcarbamylmethy 1)4,4' —dis- 
azo—3,3 ‘—dichlorodipheny l, 1 per 
cent dipheny]- p- phenylenediamine, 
3 per cent tricresy! phosphate, 5 per 
cent mineral oil and 71 per cent 
synthetic ester. These components 
were mixed well and milled by two 
passes through a Premier Colloid 
Mill. 

The product was a smooth vel- 
low lubricating grease w ith a 
worked penetration of 311 after 60 
strokes and 341 after 100,000 
strokes. The dropping point was 
above 500°F. and in a bearing test 


at 400°F. failure occurred at 139 


hours. 


A similar lubricant, in which the 
fluid was a silicone polymer oil 


(DC-550), failure occurred after 
968 hours. 
Roach and Dilworth in U.S. Pat- 


ent 2,880,176, also assigned to The 
Texas company, make use of me- 
thylchloropheny! silicone polymer 
as the lubricating fluid. The specific 
polymer mentioned is Versilube 
F-50 sold by General Electric com- 
pany. This has a viscosity of 180 to 
280 seconds S Saybolt Universal at 
100°F. and contains 5 to 10 per cent 
by weight of chlorine. 


A lubricating grease in which the 
thickener was the same as men- 
tioned in the previous patent oper- 
ated 1,843 hours to failure in a high 
temperature performance test at 
400°F. When the temperature was 
increased to 450°F. failure occurred 

1 765 hours. 


Lithium Base Lubricating Greases 
Resistant to “Bleeding” 

If the soap component of lithium 
base lubricating greases contains 
one-half to 20 per cent of either 
lithium 2-ethyl hexanoate or alum- 
inum 2-ethyl hexanoate the tenden- 
cy toward ‘oil separation is reduced 
according to Allison. Such a com- 
position is described in U.S. Patent 
2,883,341, assigned to Leffingwell 
Chemical company. 


For example a mixture of 175 
pounds of 2-ethyl hexoic acid and 
1585 pounds of 60 titer stearic acid 
were reacted with a water solution 
of 275 pounds of lithium carbonate, 
at a temperature of 225°F. to form 
a mixture of lithium stearate and 
lithium 2-ethyl hexoic acid soaps. 
This mixture was separated from 
the aqueous phase, dried, and blend- 
ed with mineral oil in the propor- 
tion of 20 pounds of the soaps to 80 
pounds of oil. 





Specific Gravity 20°C. 


20°C. 
Free Fatty Acid (as Oleic) 
Moisture 
Ash 


Melting Point 
Flash Point 


(WOOL GREASE) 
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DEGRAS 
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Always Uniform— Always AAvatlable 


ANALYSIS 
Fire Point 570°F. approx. 
Saybolt Viscosity at 210°F. 155 sec. approx. 
-940-0. 
pe so lodine Value (Hanus) 20.0-35.0 
: Saponification Number 100.0-116.0 
0.5-1.2% Penetration at 77°F. unworked 150-180 mm/10 
0.1% Men. worked 340-370 mm/10 
36.0°-44.0°C. Color ASTM (Max.): 10% 4.5 
540°F. approx. 30% Greater than #8 
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[he above product showed an oil 
separation of 3 to 3 and a half per 
cent of oil when held in a 60 mesh 
wire cone for 50 hours at 100°C. 
Conventional lithium stearate greas- 
es were said to separate 6 to 7 per 
cent of oil under the same condi- 
tions. If aluminum 2-ethyl hexonate 
is substituted for the similar lithium 
compound the lubricant shows 3 
and a half to + per cent oil separa- 
tion in the test above. 





Lithium Base Lubricating Greases 
Containing Excess Lithium Hydroxide 


According to Sproule, King and 


assigned to Esso Research and En- 
gineering company) if lubricating 
greases thickened with lithium soap 
of 12-hydroxy stearic acid contain 
1.0 to 2.0 weight per cent of free 
lithium hydroxide the spindle life at 
high temperatures is improved. 


Thus in both Table 1 and in the 
accompanying: curve it can be seen 
that by increasing the excess lithium 
hydroxide from 0.5 to 1.0 per cent 
the spindle life at 250°F. is almost 
doubled. The Table also indicates 
that the benefit due to excess lith- 
ium hydroxide does not hold true 


Pattenden (U.S. Patent 2,883,342, if the soap is made from stearic acid. 
TABLE 1 
Grease Designation A B ( D 
Formula, by wt. 
Stearic Acid _ — 12.0 
12-Hvydroxy Stearic Acid 9.5 9.5 9.5 _ 
Lithium Hydroxide Monohydrate 1.4 1.9 2.4 3.0 
50 V. IL. oil vis. 60@210°F. 88.1 87.6 87.1 — 
90 V. I. oil vis. 66@210°F. — _ — 84.0 
Phenyl alpha naphthylamine 1.0 1.0 1.0 1.0 
Inspections 
Percent Excess Lithium Hydroxide Nil 0.52 1.08 1.08 
Percent Total Excess Alkali* 0.04 0.60 1.10 1.10 
Worked Penetration 244 _ 300 270 
Spindle Life @ 250°F. hrs. 1,133 1,174 2,200 909 


* Combined lithium hydroxide and lithium carbonate. 
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Thickeners for Lubricating Fluids 

Baranauckas and Ashton (U.S 
Patent 2,863,906, assigned to Hook- 
er Chemical corporation) describe 
the production of dichlorotrifluoro- 
crotonic acid and various deriva- 
tives of the same. Distillation of 
amides of this acid with phosphorus 
pentoxide gave CF;CCL:CCICN. 
If a solution of this latter com- 
pound is mixed with metal carbon- 
ates and evaporated a product use- 
ful as a grease thickener is stated to 
be obtained. 

According to Finlayson and Jor- 
dan (U.S. 2,871,190, assigned to Na- 
tional Lead company ), salts of phy- 
tic acid having the general formula 
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CgHeQo4P¢Z12—,Ra, in which Z is a 
cation, such as H,NHg, or an alkali 
metal ion, n is 6 to 12, and R is an 
organic onium cation containing a 
hydrocarbon chain of 10 or more 
carbon atoms, are useful as thicken- 
ers for lubricating oils. 
Lubricating Greases Having 
Thickeners Containing Alkyl- 
Beta-Amino Propionates 

Bartlett and Morway in U‘S. Pat- 
ent 2,882,230, assigned to Esso Re- 
search and Engineering Co., de- 
scribe a complex sodium base thick- 
ener for lubricating oils which con- 
sists of the salt of a low molecular 
weight acid, such as acetic, the soap 
of a fatty acid having 10 to 30 car- 
bon atoms per molecule, and the 
soap of an alkyl-beta-amino_pro- 
pionic acid in which the alkyl 
group contains 10 to 30 carbon at- 
oms. 

For example a lubricating grease 
was made from: 
10.00°., by wt. of beta cyanoethy] 


DENCO 
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Manufactured and Packaged 





to Your Requirements 
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5115 DENISON AVE. 
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OLympPic 1-6600 
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tallow amine (C,sH2;NH-CHo2- 

CH.2CN ) 

10.00% by wt. of Hydrofol acids 54 

28.50°, by wt. of naphthenic lubri- 
cating oil of 80 viscosity SUS at 
210°F. 

4.00% by wt. of glacial acetic acid 
6.50% by wt. of sodium hydroxide 
40.00° , by wt. of naphthenic oil of 

40 viscosity SUS at 210°F. 

1.00°, by wt. of phenyl alpha 

naphthy Jamine 

The first three ingredients were 
added and warmed to 150°F. in a 
fire heated kettle. At this point the 
acetic acid was added and immedi- 
ately followed by the sodium hy- 
droxide which had been made into 
a 40 per cent aqueous solution. Agi- 
tation and heating was continued 
until in 105 minutes a temperature 
of 520° F. was reached. At this 
point the heat was shut off and the 
remainder of the oil was started in. 
When the temperature had dropped 
to 275° F. the phenyl! alpha naph- 
thylamine was added. Finally, at 
200°F. the lubricant was Gaulin 
homogenized at 3000 psi. 

The finished lubricating grease 
had a free alkalinity as NaOH of 
1.02 per cent, an unworked pene- 
tration of 200, worked penetration 
of 241, and after working 100,000 
strokes a penetration of 290. The 
dropping point was 500 F. and a 
5 psi drop in a Norma Hoffman 
test occurred in 165 hours. 


Composition and Processing 


Clay Bodied Lubricating Greases and 
Process for Preparation 

By subjecting a mixture of cer- 
tain clays, a lubricating oil, and a 
dispersing agent to shear while 
simultaneously vaporizing a portion 
of the free moisture of the clay 
thickening of the oil takes place. 
The clay, which may be Georgia- 
Florida fuller’ s earth, sub-bentonite, 
halloysite or nontronite, should con- 
tain not less than 5 per cent and 
preferably 10 to 30 per cent of free 
moisture and should have a surface 
area greater than 50 square meters 
per gram. 

Haden and Martin (U.S. Patent 
2,885,360, assigned to Minerals & 
Chemicals corporation of America) 


first prepared a grit-free colloidal 
fuller’s earth by dispersing 1,000 
grams of a raw Georgia-Florida 
clay in 2,440 grams of water and 
permitting the slurry to stand for 
one hour to settle out impurities. 
The slurry was then super- -centri- 
fuged to remove undispersed clay 
agglomerates, fine quartz, etc. Fi- 
nally the slurry was dried at 220°F. 
to the desired moisture content. 
For the preparation of a lubri- 
cating grease, 120.5 grams of pro- 
pane deasphalted oil, having a vis- 
cosity of 85 SUS at 210°F. and a 
V.I. of 80 was agitated with 5.7 
grams (4 per cent) of Arquad 2HT. 
This was followed by 15.0 grams 
(10.6 per cent) of the colloidal clay 
and agitation was continued at a 
rate to generate sufficient heat to 
vaporize the free moisture in the 
clay. Agitation was continued until 
gelling occurred. The product 
after ‘cooling to 77°F. has an un- 
worked penetration of 249 and 
penetration after 60 strokes of 290. 





HARSHAW 
LEAD BASE 


Harshaw Lead Base, as an additive 
to petroleum lubricants, improves 
extreme pressure characteristics and 
imparts the following desirable 
properties: 
Increased film strength 
Increased lubricity 
Improved wetting of metal surfaces 
A strong bond between lubricant and 
metal surfaces 
Resistance to welding of metals at 
high temperatures 
Moisture resistance and inhibits 
corrosion 


Harshaw Lead Bases are offered 
in three concentrations to suit your 
particular needs: 

Liquid Liquid Solid 

30% Ph 33% Ph 36% Pb 
Other metallic soaps made to your 
specifications. Our Technical Staffs 
are available to help you adapt these 
products to your specific needs. 


Tw HARSHAW CHEMICAL¢. 


1945 E. 97th Street e Cleveland 6, Ohie 
Branches In Principal Cities 
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CONTAINER AND CLOSURE 
MANUFACTURERS 


American Can Company 


100 Park Avenue, New York 17, N. Y. 
Representative—H. T. Rich 


American Flange & Manufacturing 


Company, Inc. 
30 Rockefeller Plaza, New York 20, N. Y. 
Representative—Richard L. Parish, Jr. 


Bennett Industries 
Peotone, Illinois 
Representative—S. A. Bennett 


Central Can Company 


2415 West 19th St., Chicago 8, Illinois 
Representative—Henry Frazin 


Cleveland Container Company 


4925 So. Halsted St., Chicago 9, Ill. 
Representative—R. D. Sayles 


Continental Can Company, Inc. 


100 East 42nd St., New York 17, N. Y. 
Representative—W. J. Flint 


Geuder, Paeschke & Frey Company 
324 North Fifteenth St., Milwaukee 1, Wis. 
Representative—Neil Savee 


Inland Steel Container Company 


6532 South Menard Ave., Chicago 38, Ill. 
Representative—J. Daniel Ray 


Jones & Laughlin Steel Corporation 
Container Division 
405 Lexington Ave., New York 17, N. Y. 
Representative—C. K. Hubbard 

National Steel Container Corp. 
6700 South LeClaire Ave., Chicago 38, Il. 
Representative—Henry Rudy 


The Ohio Corrugating Company 
917 Roanoke Ave. S. E., Warren, Ohio 
Representative—Lawrence F. McKay 


Republic Steel Corporation 
Container Division 
465 Walnut Street, Niles, Ohio 
Representative—Theodore Humphrey 


Rheem Manufacturing Company 
400 Park Ave., New York 22, New York 
Representative—F. J. Blume 


Rieke Metal Products Corporation 
Auburn, Indiana 
Representative—Raymond F. Over 


Sefton Fibre Can Company 
Div. Container Corp. of America 
3275 Big Bend Bivd., St. Louis, Mo. 
Representative—W. V. Swofford 


Steel Package Division of 


National Lead Company 
722 Chestnut Street, St. Louis 1, Missouri 
Representative—Warren T. Trask 


United States Steel Products 


Division, United States Steel Corporation 
30 Rockefeller Plaza, New York 20, N.Y. 
Representative-—-Wm. I. Hanrahan 
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Vulcan Containers, Inc. 
P. O. Box 161, Bellwood, Illinois 
Representative—L. M. Ferguson 


ENGINEERING SERVICES 


The C. W. Nofsinger Company 
307 East 63rd Street, Kansas City 13, Missouri 
Representative—C. W. Nofsinger 


Sumner Sollitt Co. 
307 N. Michigan Ave., Chicago 1, Illinois 
Representative—A. J. Barth 


MANUFACTURERS OF EQUIPMENT 
FOR APPLICATION OF 
LUBRICATING GREASES 


Balcrank, Inc. 
Disney near Marburg, Cincinnati 9, Ohio 
Representative—Richard P. Field 


The Farval Corporation 
3249 East 80th St., Cleveland, Ohio 
Representative—-Lee Witzenburg 


Gray Company, Inc. 
60 Northeast 11th Ave., Minneapolis 13, Minn. 
Representative—B. A. Beaver 


Lincoln Engineering Company 
5701 Natural Bridge Ave., St. Louis 20, Mo. 
Representative—G. A. Hubbard 
Stewart-Warner Corporation 
Alemite Division 
1826 Diversey Parkway, Chicago 14, Illinois 
Representative—E. G. Wicklatz 


MARKETING ORGANIZATIONS 
Ampol Petroleum, Ltd. 


Buchanan Street 
Balmain, New South Wales, Australia 
Representative—L. Ashley 


California-Texas Oil Company 
380 Madison Ave., New York 17, New York 
Representative—Hal U. Fisher 


Canadian Petrofina Limited 
505 Dorchester Street West 
Montreal, Quebec, Canada 
Representative—M. E. Wight 


Cooperative GLF Exchange, Inc. 
Terrace Hill, Ithaca, N. Y. 
Representative—W. S. Miller 

Denco Petroleum Company 


5115 Denison Avenue, Cleveland 2, Ohio 
Representative—I. L. Carmichael 


Derby Refining Co. 
420 West Douglas, Wichita, Kansas 
Representative—W. B. Neil 


D-X Sunray Oil Company 
Mid-Continent Bldg., P.O. Box 381, Tulsa, Okla. 
Representative—J. W. Basore 

Farmer’s Union Central Exch., Inc. 


P. O. Box G, St. Paul 1, Minnesota 
Representative—H. F. Wagner 


Ilinois Farm Supply Company 


100 East Ohio Street, Chicago, Illinois 
Representative—S. F. Graham 


Ohio Farm Bureau Cooperative 
Association, Inc. 
245 North High Street, Columbus 16, Ohio 
Representative— Walter N. Callahan 
United Co-Operatives, Inc. 
111 Glamorgan, Alliance, Ohio 
Representative—G. E. Castree 
Valvoline Oil Company 
Division of Ashland Oil & Refining Co. 
Box G, Freedom, Pennsylvania 
Representative—D. A. Smith 


SUPPLIERS OF EQUIPMENT 
FOR MANUFACTURING 
LUBRICATING GREASES 


Barrett Manufacturing Company 
P. O. Box 8096, Houston 4, Texas 
Representative-—George J. Barrett, Jr. 

Chemicolloid Laboratories, Inc. 

55 Herricks Road, Garden City Park, N. Y. 
Representative—David F. O’Keefe 

Girdler Process Equipment Division, 

Chemetron Corp. 

P. O. Box 43, Louisville 1, Kentucky. 
Representative—J. E. Slaughter, Jr. 
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| and Marketing Members 


— 





—- 


Manton-Gaulin Mfg. Co., Inc. 
44 Garden Street, Everett 49, Massachusetts 
Representative—J. J. Dwyer 


Renick & Mahoney, Inc. 
380 Second Ave., N. Y. 10, N. Y. 
Representative—R. Abarno 


Stratford Engineering Corporation 
612 W. 47th Street, Kansas City 12, Missouri 
Representative—D. H. Putney 


Struthers Wells Corp. 
1003 Pennsylvania Ave. West, Warren, Pa. 
Representative—K. G. Timm 


SUPPLIERS OF MATERIALS 
FOR MANUFACTURING 
LUBRICATING GREASES 
American Cyanamid Company 


30 Rockefeller Plaza, New York 20, N. Y. 
Representative—B. H. Loper 


American Potash & Chemical Corp. 
99 Park Avenue, New York 16, N. Y. 
Representative—W. F. O’Brien 


almost 
Everything that moves 


DEPENDS ON GREASE! 





Almost everything 
that moves either in actual opera- 
tion or in the process of its making 

. from gate hinges to tractor 
wheels . . depends upon grease. 
That is why lubricants should be 
bought with care. You can always 
depend upon Deep Rock highest 
quality greases and lubricants. They 
are manufactured to give top lu- 
brication to all moving parts. 


ROCK, 


KERR=McGEE 


OlL INDUSTRIES, INC. 


ciel-me, Me 20) -11, 10), | 
PHONE RE 9-061) 
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Archer-Daniels-Midland Company 
Chemical Products Division 
P. O. Box 532, Minneapolis 40, Minn. 
Representative—J. H. Kane 


The Baker Castor Oil Company 
120 Broadway, New York 5, New York 
Representative—J. W. Hayes 


Baroid Chemicals, Inc. 
A subsidiary of National Lead Company 
1809 South Coast Life Building 
Houston 2, Texas 
Representative—Mr. C. M. Finlayson 


Godfrey L. Cabot, Inc. 
125 High Street 
Boston 10, Mass. 
Representative—H. P. Donohue, Jr. 


Climax Molybdenum Company 
500 Fifth Ave., New York 36, New York 
Representative—Elwin E. Smith 


Darling & Company 
4201 South Ashland Ave., Chicago 9, Illinois 
Representative—G. W. Trainor 


The Elco Lubricant Corporation 
Jennings Road & Denison Avenue 
Cleveland 9, Ohio 
Representative—R. K. Smith 


Emery Industries, Inc. 
4300 Carew Tower, Cincinnati 2, Ohio 
Representative—G. W. Boyd 


Enjay Company, Inc. 
15 West Slst St., New York 19, New York 
Representative—Brian Casey 


Foote Mineral Company 
18 W. Chelten Ave., Philadelphia 44, Penn. 
Representative—W. F. Luckenbach 


A. Gross and Company 
295 Madison Avenue, New York 17, N. Y. 
Representative—Eugene W. Adams 


The C. P. Hall Company of Illinois 
5145 West 67th St., Chicago 38, Illinois 
Representative—J. E. Stonis 


Harchem Division 

Wallace & Tiernan, Inc. 
25 Main St., Belleville, N. J. 
Representative—W. G. McLeod 


Humko—Chemical Department 
P. O. Box 4607 
Memphis 7, Tennessee 
Representative—W. J. O'Connell 


Lithium Corporation of America,inc. 
Rand Tower, Minneapolis 2, Minnesota 
Representative—Malcolm M. Moore 


The Lubrizol Corporation 
Box 3057— Euclid Station, Cleveland 17, Ohio 
Representative—J. L. Palmer 


Mallinckrodt Chemical Works 
2nd & Mallinckrodt Sts., St. Louis 7, Missouri 
Representative—D. B. Batchelor 


The McGean Chemical Co. 


Midland Building, 101 Prospect Ave., N. W. 
Cleveland 15, Ohio 
Representative—W. A. Ritchie 


Metasap Chemical Company 


A Subsidiary of Nopco Chemical Co. 
60 Park Place, Newark, New Jersey 
Representative—T. J. Campbell 


Monsanto Chemical Company 


800 North Twelfth Blvd., St. Louis 1, Mo. 
Representative—J. W. Newcombe 


Newridge Chemical Company 


7025 West 66th Place, Chicago 38, Illinois 
Representative—T. E. Shine 


M. W. Parsons—Plymouth, Inc. 


59 Beekman St., New York City 38, New York 
Representative—Herbert Bye 


Werner G. Smith, Inc. 


1730 Train Avenue, Cleveland 13, Ohio 
Representative—W. Meckes, Jr. 


Swift & Company 


165th & Indianapolis Blvd., Hammond, Ind. 
Representative—F. H. Beneker 


Synthetic Products Company 
1636 Wayside Rd., Cleveland 12, Ohio 
Representative—Garry B. Curtiss 


Witco Chemical Company 


122 East 42nd St., New York 17, New York 
Representative—E. F. Wagner 


TECHNICAL AND RESEARCH 
ORGANIZATIONS 


Battelle Memorial Institute 
505 King Avenue, Columbus 1, Ohio 
Representative—S. L. Cosgrove 


The Chek-Chart Corporation 


33 East Congress Parkway, Chicago §, Ill. 
Representative—H. Eldridge 


Chemico (Pty.) Ltd. 
Miller and 7th Streets, P. O. Box 6349, 
New Doornfontein, Johannesburg, 
South Africa 
Representative—O. Richter 


Compagnie Francaise De Raffinage 


11 Rue du Dr. Lancereaux, Paris VIII¢, France 
Representative—Albert E. Miller 


Institut Francais du Petrole 
CMrR—Courtel, 4 Place Bir Hackeim 
Rueil—Malmaison (S. et Oise) France 

Laboratoires de Recherches 

Purfina S.A. 


98/100 Chaussee de Vilvorde, 
Bruxelles (N.O.H.), Belgium 
Representative—R. Gillerot 


Phoenix Chemical Laboratory, Inc. 


3953 W. Shakespeare Ave., Chicago 47, Ill 
Representative—Mrs. G. A. Krawetz 
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Russian Developments In 
Lubricants Are Reported 


\ comprehensive Army study of 
recent Soviet literature pertaining 
to developments in the field of lu- 
bricants and lubrication to mid-1958 
has just been released to industry 
through the Office of lechnical 
Services, U.S. Department of Com- 
merce. 

Also available is a report to the 
Air Force describing the dev elop- 
ment of an all-metal concentric cy]l- 
inder type of thermal conductivity 
cell for use with natural and syn- 
thetic base lubricating fluids. The 
reports are : 

Lubricating Oils and Greases 


ln the Soviet Union. N. Chere- 


mm @),(@) ~4 fe)’, fa AN i a) 
for LUBRICANTS... 


Where Sinclair Research Solves Lubrication Problems For Industry 


Located at Harvey, Illinois, is one of the most extensive installations of its kind 


| Industry News 


meteff, Engineer Research and 
Development Laboratories, U. 
S. Army, May 1958, 114 pages. 
(Order PB 151294 from OTS, 
U. S. Department of Com- 
merce, Washington 25, D. C., 
$2.50.) Recent Soviet develop- 
ments in the field of lubricants 
are reviewed in this compre- 
hensive study of the most up- 
to-date information available. 
Che report is divided into three 
chapters: Lubricants;  silicons 
and oil additives; and greases. 
lables which give the charac- 
teristics of the different types 
of lubricating stuffs are used to 
supplement the text. Emphasis 
was placed on oil additives used 
to counteract wear, oxidation, 


in the world—Sinclair Research Laboratories. These facilities are an 
important part of Sinclair’s investment in the future. Here is where Sinclair 


engineers and chemists work to develop new products and improve the quality 


of existing ones. At these famous laboratories were developed the Sinclair 


lubricants now solving difficult problems in all branches of industry. If you have 


a special lubrication problem, write today to Sinclair Refining Company, 
Technical Service Division, 600 Fifth Avenue, New York 20, N. Y. 


(ence) SINCLAIR REFINING COMPANY 
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—— deposits, unstabili- 

, poor viscosity, and results 
5 temperature variations. The 
various additives are defined, 
and their characteristics and 
functions are given. The Rus- 
sians, according to the review, 
are stressing lubricating oils ob- 
tained from sulfuric petrole- 
ums. [This apparently is due to 
the shifting ot petroleum } vields 
from Baku to the Ural and Po- 
volga regions W hich produce 
sulfuric oils. In 1960, it is ex- 
pected that three-fourths of all 
Russian petroleum products 
will be derived from these 
areas. Sixty percent is produced 
there now. Descriptions of the 
standard Soviet thermal stabili- 
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ty test, corrosion test, and de- 
tergency test are presented. A 
table showi ing the chief charac- 
teristics of the internal combus- 
tion engines referred to in the 
text is included. 

Thermal Conductivity of 
Lubricating Oils and Hydraulic 
Fluids. D. W. McCready, Uni- 
versity of Michigan Research 
Institute for W right Air De- 
velopment Center, U. S. Air 
Force. Mar. 1959. 59 pages. 
(Order PB 151780 from OTS, 
U. S. Department of Com- 
merce, W ashington 25: 2 o. 
$1.50.) An all-metal concentric 
cylinder type of thermal con- 
ductivity cell was designed, 
fabricated and calibrated to 
measure the thermal conduc- 
tivity of forty natural and 
synthetic base lubricating flu- 
ids. Thermal conductivity val- 
ues in the temperature ‘range 
70 to S00F are reported for 
fluids considered stable to the 


ALWAYS 


MEASURABLY BETTER THAN \ 


higher temperature. Such data 
are required for engineering 
designs of heat transfer equip- 
ment and were found to be 
unavailable from literature or 
other sources. Values are de 
scribed as precise and for pos- 
sible correlation can be com- 
pared to those of a fluid chosen 
as a “standard reference.” The 
report includes complete de- 
scriptions of the design and Op- 
eration of the thermal conduc- 
tivity cell, stability tests used, 
and thermocouples. 


Battenfeld Invites Inquiries 

Battenfeld of New York advises 
their automatic filling and sealing 
equipment is now in full operation 
to properly handle the polyethy- 
lene tube, for oil or grease packag- 
ing. 

Noting that lithographed poly- 
ethylene tubes are finding more and 
more acceptance in the field, Bat- 
tenfeld of New York invites in- 


THE SPECIFICATIONS 


CALL FOR 


quiries about dispensing packages. 
Interested parties should write or 
send designs and artwork to Batten- 
feld Grease and Oil Corporation of 
New York, North Tonawanda, 
jy, i 2 

American Cynamid 

Selects New Site 

Cyanamid company 
has selected a 180-acre tract in 
rural Wayne township, Passaic 
County, N. J., as the site of its new 
administrative offices. 

Construction is expected to start 
this fall, according to Dr. W. G. 
Malcolm, Cyanamid president. The 
new buildings have been planned 
in units which will be completed 
and occupied at intervals over a 
period of years and may eventually 
house a staff of some 1,500 em- 
ploy ees. 

Preliminary plans call for a cam- 
pus-like arrangement of buildings 
with no structure exceeding three 
stories in height. 


American 


FATTY ACIDS by A. GROSS 


provide 


¢ Controlled fatty acid radical content 


e Controlled purity content 
¢ Ease of saponification 
¢ Resistance to oxidation 


GROCO 65 DISTILLED STEARIC ACID 


Saponification Value 
Acid Value 


Palmitic 


Stearic 
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¢ Shipment to shipment uniformity 
¢ Light color 


-g 
oy MPAN Y 


295 Madison Ave., New York 17, N. Y. 
Factory: Newark, New Jersey 
Distributors in principal cities 
-Manvfacturers since 1837 


Write 
chure 


for new edition of the free bro 
‘Fatty Acids in Modern Industry.”’ 





291 








Cato Oil and Grease Co. 
Suffers Million Dollar Fire 


A four-alarm blaze struck Cato 
Oil and Grease company, a Kerr- 
McGee owned subsidiary in Okla- 
homa City, on the night of August 
24. 

Estimates of the damage top the 
$1 million mark. The Cato fire—Ok- 
lahoma City’s worst in recent years 
—was discovered and reported by 
nightwatchman H. B. Rogers on his 
rounds of the plant at 10:30 p.m. 


An estimated 225 firemen man- 
ning at least twenty pieces of heavy 
equipment fought the fire that 
raged until 4:30 a.m. the next morn- 
ing, after which time they worked 
for several hours dousing scattered 
pockets of smoldering embers. 


\ thirteen-year-old boy, who re- 
cently had been released from a hos- 
pital after undergoing mental obser- 
vation, admitted setting the blaze. 





FISKE BROTHERS 
REFINING CO. 


Established 1870 


NEWARK, N. J. 
TOLEDO, OHIO 


Manufacturers of 


LUBRICATING 
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SHOWN in these two photographs is part of the devastation wreaked by a 
million dollar fire which swept the Cato Grease & Oil Co. plant last August 24. 
In the photo at the top smoke still rises from smoldering embers some twelve 
hours after the fire started. In the photo below a mountain of burnt tin is formed 
from containers of various sizes meant to carry products to market. 





When asked why he set the fire, he 
retorted, “I set the fire because | 
didn’t like the people. I didn’t like 
their attitudes. They threw things 
around.” , : 


Kerr-\McGee made Cato a sub- 
sidiary of the company by buying 
out all of its capital stock in 1957 
By-word of Cato since it was 
founded 37 years ago, has been, “If 
it’s made from oil, Cato can make 
it.” 


Prior to the fire Cato produced 
over 500 products including lubri- 
cating grease, automatic transmis- 
sion fluid, tool-joint and pipe-thread 
compounds, flyspray, hydraulic 
brake fluid, permanent anti-freeze, 
cutting oils, roof coatings, wood 


BARRETT 


DP-4 


Drum 
Pump 


Rapidly removes viscous products 
from the 400 Ib. open-head drum 
and wipes the sides clean. Minimum 
agitation. 

* High volume — low pressure 

* Drum is never lifted 

100% air operated. Ask for details. 


|: ae es ee ee ee ee 


Manufacturing Co. 


P. O. Box 8096, Houston 4, Texas 
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preservatives, window and glass 
cleaner, outboard motor oil, deodor- 
ants, fingernail polish and many 
others. ; 

Rebuilding plans call for a new 
more modern up-to-date plant to 
rise from the ashes at the Cato Oil 
and Grease Company, it was an- 
nounced by Claude Huffman, Cato 
president. In the meantime, ade- 
quate production facilities have 
been set up to serve their customers 
and Cato is still very much in busi- 
ness. j 

Temporary offices have been set 
up adjoining the plant. The phone 
number and address of Cato are 
still the same as before the fire. 
CE. 2-6115 and 1808 N. Ninth St.. 
Oklahoma City 13, Oklahoma. 


Petroleum Packaging 
Committee Meeting 

A meeting of the Petroleum Pack- 
aging committee will be held at the 
Goodhue hotel in Port Arthur, 
Texas, on October 12 and 13, 1959. 
It is estimated that approximately 
100 people will attend, representing 
approximately 50 petroleum and 


— > 


SPECIFICATIONS 











chemical companies throughout the 
United States and Canada. 

This is the tenth year of the Pe- 
troleum Packaging committee’s ac- 
tivity, and the history of this group 
has been published by the Packag- 
ing Institute, Inc. This history well 
outlines the work which has been 
done in standardization of contain- 
ers and packages for the petroleum 
industry. 

The work of the Petroleum Pack- 
aging committee is endorsed not 
only by the Packaging Institute, but 
also the American Petroleum Insti- 
tute-Lubrication committee, and the 
National Lubricating Grease Insti- 
tute. 

Committees are appointed to 
thoroughly investigate each prob- 
lem, making progress reports to the 
entire Petroleum Packaging com- 
mittee, and to complete, draft and 
publish these recommendations or 
specifications which are made a part 
of the Petroleum Packaging com- 
mittee Notebook of Specifications. 

The Petroleum Packaging com- 
mittee meets three times a vear in 
various parts of the country. 








BRICATING 


COMPOUNDS & GREASES 


PRODUCED AND PACKAGED TO YOUR SPECIFICATIONS ! 


We do the complete job! We research and de- 
velop a for~ula that will meet your most exact- 
ing demands. We will package, brand, and ship 
to fit your merchandising pattern. Check American 
Lubricants compiete service. We satisfy. 
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AMERICAN LUBRICANTS inc. 


Independent Wholesale and Industrial Producers 
1575 CLINTON ST., BUFFALO 6, N.Y. Seace /922 


A tour of the Gulf Oil corpora- 
tion and Magnolia Petroleum com- 
pany plants is scheduled for Oc- 
tober 13. 


Comparison of National 
Surveys by API 


A comparison of national sur- 
veys of motorists’ buying habits 
conducted in the years 1955 and 
1957 shows that car mileage be- 
tween oil changes rose more than 
325 miles over the two-year period, 
the American Petroleum Institute 
disclosed in a report issued last 
month. 

The survey results “give addi- 
tional evidence to bear out the con- 
tinually declining trend of the over- 
all motor oil-to-gasoline ratio which 
has been evident over the past sev- 
eral years,” the report states. 

The weighted average distance 
traveled between oil changes rose 
from 1,599 miles in 1955 to 1,925 
in 1957—an increase of 326 miles. 
This represents 20 per cent fewer 
oi! changes in 1957 than in 1955 
and, projected nationally, approxi- 
mately 53.75 million less gallons of 
oi] sold in 1957. than in 1955 in 
crankcase oil changes. 

The median (exact mid-point in 
all figures collected) in the number 
of miles between oil changes in- 
creased from 1,348 to 1,788—a rise 
of 440 miles or 33 per cent. 

The findings are based on an- 
swers to a series of questions pre- 
pared by the Marketing Research 
Committee of the API’s Marketing 
Division, which were included in 
the 1955 and 1957 automotive sur- 
veys conducted by Crowell-Collier 
Publishing Co and Look magazine. 
More than 9,000 motorists through- 
out the nation were interviewed in 
the two surveys. 

Since they were tabulated at dif- 
ferent times and on separate bases, 
the special questions on oil changes 
and lubrication had to be retabulat- 
ed to allow comparison. 

Service stations generally reflect- 
ed a gain in favor in 1957 over 1955 
as the place where consumers took 
their cars for oil changes and lubri- 
cation, the API report showed. Mo- 
torists displayed less inclination for 
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“do-it-yourself” oil changes, and 
such sales dropped about five per 
cent. 

By geographic regions, service 
stations showed a decline in 1957 
from 1955 in lubrication work done 
in total South, South Atlantic, and 
South Central states. Independent 
garages registered gains in these 
areas during the two-) ear period. 

}he detailed report (API Publi- 
cation 1534) may be obtained at 
50 cents a copy from the Division 
of Marketing, American Petroleum 
Institute, 50 West 50th Street, New 
York 20, N. Y. 


New System for Lincoln 

\ new miniaturized injector sys- 
tem for automatic lubrication of 
production machinery has been in- 
troduced by Lincoln Engineering 
company, division of the McNeil 
Machine & Engineering company, 
St. Louis. Called the micro-measure 
system, it pre-measures and injects 
fluid lubricants to “millionths of an 
ounce” in automatic cycles as often 
as every minute. 

An automatically controlled, air- 
operated pump supplies refinery- 
pure lubricant to small, economical 
injectors with micro-meter adyust- 
ment—at a predetermined rate, in 
quantities as small as 1/135 of a drop 
(200 millionths of an ounce). The 
system is said to maintain a constant, 
uniform oil film on all bearing sur- 
faces with no overflow and no drip- 
ping. It has been successfully ap- 
plied in the textile processing, met- 
alworking, packaging and other in- 
dustries, at “very low cost.” 





The 
C. W. Nofsinger 
Company 
ENGINEERS & CONTRACTORS 


Grease Plants 
Petroleum Refineries 
Petrochemicals 


‘In Engineering It's the 
People That Count” 


307 East 63rd Street 
Kansas City 13, Missouri 
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People in 
the Industry 


Hansen Succeeds Fowler 


C. S. Hansen has been appointed 
head of the Pure Oil company’s in- 
dustrial sales service department, 
succeeding W. H. Fowler, Jr. who 
retired September 30. 

\[r. Hansen who joined Pure in 
1950, has served in executive posi- 
tions in both the retail and whole- 
sale marketing divisions. Mr. Fow- 
ler, an authority on lubrication en- 
gineering, had been associated with 
the company for 29 vears. 


Joseph Dixon Crucible Co. 
Elects Two Vice-Presidents 

The election of two vice-presi- 
dents of the Joseph Dixon Crucible 
company, Jersey City, N. J., was 
iynounced by Frank G. Atkinson, 
president. 

David C. McMillin, pencil divi- 
sion sales manager, was elected mar- 
keting vice-president of the com- 
pany’s pencil division and of the 
company’s subsidiary, the Ameri- 
can Crayon company, Sandusky, 
Ohio. 

R. C. Brock, industrial division 
manager, was elected vice-president 
in charge of the parent company’s 
industrial division. 

In his new capacity, Mr. McMil- 
lin will direct the sales and mar- 
keting activities of all writing com- 
modities manufactured by both the 
parent and subsidiary company. 
The Joseph Dixon Crucible com- 
pany manufactures the Ticonder- 
oga pencil and other writing in- 
struments, and the American 
Crayon company manufactures 
chalks, artists’ paints and educa- 
tional art materials. 

Mr. Brock will supervise sales 
and marketing activities of Dixon’s 
industrial division, which manufac- 
tures such products as crucibles, 
refractories, industrial lubricants, 


protective paints and other prod- 

ucts with graphite ingredients. 
Brock, born in the midwest, 
joined the Dixon organization in 
1948 as a salesman in the industrial 
division, covering the northern 
California territory. Within two 
years he was appointed district 
manager of an area embracing 
eleven states, and in January, 1955, 
he was promoted to the post of in- 
dustrial sales manager and sum- 
moned to headquarters in Jersey 
City to take over that post. 
Continued on page 296 
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VOLUME XXII 


Now available for your— 


e desk 
e library 
e laboratory 


Complete April, 1958 — 
March, 1959 


CONTINUING the valuable series 
of bound volumes of the NILGI 
SPOKESMAN Volume XXII matches 
earlier issues with complete cover- 
age of the technical and marketing 
articles from April, 1958 through 
March, 1959 . . . twelve issues of 
the Institute’s technical journal, of- 
fering some 31 features in all. The 
green covering with gold lettering 
matches preceding volumes and the 
book is a handsome and sturdy 
reference work for the library or 








the laboratory. Immediate shipment 
can be made, upon receipt of order. 
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Continued from page 294 

He was a staff sergeant in Army 
counter-intelligence ‘during World 
War II, served in New Guinea, the 
Philippines and Japan, and his dec- 
orations include the Bronze Star. 
He now lives with his family in 
Madison, N. J. 


Nelson Manager for ADM 
George K. Nelson, 


development for 


director of 
Archer-Daniels- 


Midland company the past four 
years, has been named manager of 
the company’s chemical products 
division, it was announced by 
W. G. Andrews, executive vice- 
president-chemical group. 

Nelson succeeds Burton W. 
Schroeder, recently elected ad- 
ministrative vice-president of ADM. 


Instrumental in organizing 
ADM’s development department, 
previously was 


Nelson 


assistant 





[] True 


Your customers’ 


C] False 


Box 1984 Oklahoma City 1, Okla. 
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The great general Hannibal startled 
the world some centuries ago with a 
military coup resulting from marching 
his forces over the perilous Alps. 
Hannibal had a secret weapon — 
grease. His elephant “tanks”? had only 
to climb one side of the mountains 

. then he greased their feet so they 
could slide swiftly down the other side. 


lubrication prob- 
lems are solved when they use Wanda 
products or our custom-made oils and 
greases made to your specifications. 
They'll get outstanding results from 
any product in our complete line 
which includes lithflex, emerald gun, 
pressure gun, viscid lube, heavy duty 
oil, brake fluid, anti-freeze, and indus- 
trial oils, Customer satisfaction means 
FAST TURNOVER and 
BIG PROFITS for you. 
WRITE OR CALL COLLECT 


FOR 
COMPLETE INFORMATION 






























The answer of course 
is “False but. for 
any problem of fric- 
tion involving —- 
chinery, Cato has the | 
“True” answer. 





CE 2-6115 


manager of the Celanese corpora- 
tion’s chemical product develop- 
ment department. Prior to that he 
did product development work for 
Shell Development company. 


Nelson is a graduate of Coe col- 
lege. He received his master’s de- 
gree in chemistry, and doctorate in 
physical chemical from Purdue 
university. He is a director of Ap- 
plied Radiation corporation, an 
ADM affiliate, and a member of the 
American Chemical Society and 
Commercial Chemical Develop- 
ment association. 

ADM operates chemical plants at 
Wyandotte, Michigan, and Ashta- 
bula, Ohio. It is a leading producer 
of fatty acids, fatty alcohols, hy- 
drogenated gly cerides, sperm and 
marine oils, olefins, saturated hy- 
drocarbons and fatty nitrogen 
chemicals. 


E. A. Hugill, Jr., Is 
Secretary for Shell 


E. A. Hugill, Jr. has been elected 
secretary of Shell Oil company. 

Mr. Hugill was also appointed 
secretary of Shell Chemical corpo- 
ration, International Lubricant cor- 
poration, and Shell Canadian Ex- 
ploration company. He succeeds 
J. A. Horner as secretary of those 
companies. Mr. Hugill was also ap- 
pointed a vice president of Shell 
Development company and. will 
succeed Mr. Horner as vice presi- 
dent in charge of the licensing di- 
vision later in the year. 

Mr. Horner is taking up a posi- 
tion with Shell Pipe Line corpora- 
tion on about November 1, 1959, 
and has been nominated to succeed 
Joe T. Dickerson as president of 
that company, when Mr. Dickerson 
retires on December 31, 1959. 

Mr. Hugill, who received his AB 
and LLB degrees from the noe 
sity of California, genial Shell i 
1933 as a law clerk in the San hin 
cisco office. He became an attor- 
ney there in 1936 and, after serving 
at various locations, was appointed 
general attorney of the company 
in the New York legal department 
in July 1954. 
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NEW HIGH-REACTIVITY 


Foote’s new form of Lithium Dispersions realizes 
the high catalytic assets of lithium metal, lithium 
hydride, and lithium butyl . . . permitting faster, 
more complete, more controlled reactions. 


AVAILABLE IN SEMI-COMMERCIAL QUANTITIES 


Lithium Metal Dispersions: 
bulk lithium dispersed in hydrocarbons. 

Lithium Hydride Dispersions: 
lithium dispersion hydrided in the dispersed state in hydro- 
carbons. 

Lithium Butyl Solution: 
prepared by the reaction of butyl chloride and lithium metal. 
Available in various solvents, such as hexane and pentane. 


No oxygen, please! Foote’s new process prevents 
the formation of activity-reducing coatings. X-ray 


roo TT & 





New Foote Lithium Metal Dispersion . . . so reactive that it bursts into flame 
on contact with cold water. Light for the photo was supplied by the reaction 


LITHIUM DISPERSIONS 


analysis indicates that the surfaces of the dis- 
persed metal are clean and free of hydroxide, 
carbonate, and oxide. 


Small, uniform particle size makes the lithium 
metal and lithium hydride much more reactive 
than the usual forms. The small particle size facili- 
tates reaction with the whole particle even if insol- 
uble reaction products are formed. The uniform 
size means that all the metal will be used. 


A more complete technical description of these new 
lithium dispersions is just off press. This literature 
and samples are available upon letterhead request 
to Technical Literature Department, Foote 
Mineral Company, 402 Eighteen West Chelten 
Building, Philadelphia 44, Pennsylvania. 
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Strontium Chemicals ¢ 


Commercial Minerals and Ores ¢ 


Welding Grade Ferro Alloys ¢ 
Zirconiym, Titanium, Hafnium (Jodide Process) « 


Electrolytic Manganese Metal 


Silicon Metal 
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and How It Simplifies Grease Making. 


The Stratco contactor is a highly efficient 
mixing device and when combined with the 
heating and cooling system shown above 
provides extremely close control of reaction 
temperature. With intimate contact between 
reactants and controlled temperature, very 
short batch time cycles are required. 


Compared with other systems, Stratco 


grease plants produce more uniform greases 
with less soap and require less laboratory 
control. 

A complete Stratco plant layout is il- 
lustrated above. Equipment is adaptable to 
modernization programs as well as new in- 
stallations. Specific equipment recommen- 
dations made without obligation. 











